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Description 

oACKCarlQLND CH THE IWENTISM 
5 1. Field of the Invention 

[0001] The Invention relates to nove! [4S-(4a.4aa, 5a,Saa,6a.l2aa)H-(d:methy!amlno)-6-(substItuted)-9-[[(suhsti- 
tuted amino)substitutea]amino]-l ,4,4a,5,5a,-6.1 1,1 2a-uutahydro-3,5,1 0,12,1 2a-pertahydrcxy-l ,11 -dioxo-2-naph- 
thacenecarboxamides herein after called 9-[ (substituted gIycyI)arnido]-6-(Substituted)-5-hyd.^xy-6-deoxytetracycI:nes, 
10 which exhibit antibiotic activity against a wide spectrum of organisms Including organisms which arc resistant to tetra- 
cyclines and are useful as antibiotic agents. 

[0002] The invention also relates to novel 9-[(haIoacyI)am:do]-6-(substituted)-5-hydroxy-B-deoxytetracycIine and 
novel 9-[(protcctcd aminoacy:)am;do]-6-(substitutcd)-5-hydroxy-6-dcoxytctracycI!ne intermediates useful for making 
the novel compounds of the present invention and to novel methods for producing the novel compounds and interme- 
15 diate compounds. 

SUMMARY OF THE INVENTION 

[0003] This invention is concerned with novel 9-[(substituted gIycyI)amido]-6-(substitutcd)-5-hydroxy-6-dcoxytctra- 
20 cyclines, represented by formula I, which have antibacterial activity; with methods of treating infectious diseases in 
warm blooded animals employing these new compounds; with pharmaceutical preparations containing these com- 
pounds; with novel intermediate compounds and processes for the production of these compounds. More particularly, 
this invention is concerned with compounds of formula I which have antibacterial activity against tetracycline resistant 
strains as well as a high level of activity against strains which are normally susceptible to tetracyclines. 
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[0004] In formula I, 
R is selected from cc-CH 3 ; 

R 1 is selected from hydrogen; straight or branched (C r C 4 )alkyl group selected from methyl, ethyl, propyl and butyl; 
45 straight or branched (C r C 4 )alkyl group optionally substituted with amino; (heterocyclo)methyl group said heterocycle 
selected from imidazoiyi and 3-indoIyI; (C 5 -C 6 )cycIoaIkyIm ethyl group selected from (cyclopentyl)methyl and (cy- 
clohoxyl) methyl; (C 2 -C 4 )carboxamfdoaIkyl group selected from carboxamidomcthyl and carboxamidocthyl; 
R 2 is selected from hydrogen and (C^-Cyalkyl selected from methyl and ethyl; 

W is selected from amino; (C^-C^ straight or branched alky! monosubstituted amino group substitution selected from 
so methyl, ethyl, n-propyl, 1-mcthylothyI, n-butyl, 1-mothyIpropyI, 2-mcthyipropyl, n-hcxyl and n-octyl; (C 3 -C 6 )cycloa!kyI 
monosubstituted amino group substitution selected from cyclopropyi, cyclopentyl and cyciohexyl; [(C 4 -C 5 )cycloalkyI] 
(C y C 2 ) alkyl monosubstituted amino group substitution selected from (cyclopropyi) methyl and (cyclopropyl)ethyl; 
(C 3 -C 4 )alkenyl monosubstituted amino group substitution selected from ally! and 3-butenyl; (C 7 -C 10 )araiky!amino group 
selected from benzyl, 2-phenylethyl and 1 -phenylethyl; straight or branched symmetrical disubstituted (C 2 -C 4 )alkylami- 
55 no group substitution selected from dimethyl and diethyl; straight or branched unsymmetrical disubstituted (C 3 )alkylami- 
no group substitution selected from methyl (ethyl); (C 2 -C 5 )azacycIoalkyI group selected from pyrrolidinyl and piperidinyl; 
1-azaoxacycloalkyl group selected from morpholinyl; substituted 1-azaoxacycIoaIkyi group selected from 2-(C r C 3 ) 
alkylmorpholinyl: [1 ,n]-dia7acydoaIkyI and substituted [1 T n]-dia7acycIoaIkyI group selected from pipcra/inyl. 2-(C 1 -C a ) 
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alkylpipera/hyl. 4-JC r C a )a:i<ylp:perazinyI, and 2,5-ciaza-5-methylbioycIo;;2.2.1lhept-2-yl and the diastereomers and 
enantiomers of said [i,n>d:a/acyoicalky: and substituted [1 t n]-diazacycIoalkyI group: l-a/athiacycicalkyl and substi- 
tuted l-azathiacycloalkyl group selected from thicmcrphoiinyi and 2-(C<-C 3 )alky:thiomorahciinyi: N-azoly! group se- 
lected from 1 -irrldazolyl; (heterccycie)methy:amIno group selected from 2- or S-thier.yimethyiamlno and 2-, 3- or 4-py- 
ridyimethylamino; (C 1 -C 4 )a!koxycarbonylamino group substitution selected from methoxycarbonylamino. ethoxycarb- 
onyiamino, and 1.1-dimethyIethoxycarbonyiamino; or R 1 and W taken together are -CH 2 CH 2 CH 2 NH-: and the phar- 
macologically acceptable organic and inorganic salts or metal complexes. 

[0005] it will be appreciated that when R 1 dees net equal R 2 the ste r eochem : stry of the asymmetric carbon (i.e. the 
carbon bearing the W substituent) may be either the racemate (DL) or the individual enantiomers (L or D). 
[0006] Also included in the present invention arc compounds useful as intermediates for producing the above com- 
pounds of formula I. Such intermediate include those having the formula II: 




t I 



wherein: 

Y is selected from (CH 2 ) n X, n - 0-5. X is halogen selected from bromine, chlorine, fluorine and iodine; alternatively, X 
is a protected amino selected from trifluoroacetylamino, (C^C^alkoxycarbonylamino selected from t-butoxycarbo- 
nytamino, methoxycarbonylamino, cthoxycarbonylamino, allyloxycarbonylamino and 1 .1 ,1-trichlorocthoxycarbo- 
nylamino, (C 7 -C 14 )arylaIkoxycarbonyiamino selected from benzyloxycarbonylamino, naphthylmethoxycarbonylamino, 
9-fluorenylmethoxycarbonyIamino, p-methoxybenzyloxycarbonylamino, and p-nitrobenzyloxycarbonylamino, (C 7 -C 23 ) 
arylalkylamino selected from benzylamine, p-methoxybenzylamine, p-nitrobenzylamine. tritylamine and 4-methoxytrit- 
ylamine; 

and R. R 1 and R 2 are as defined above. 

[0007] It will be appreciated that when R 1 does not equal R 2 the stereochemistry of the asymmetric carbon (i.e. the 
carbon bearing the W substituent) maybe be either the racemate (DL) or the individual enantiomers (L or D); and the 
pharmacologically acceptable organic and inorganic salts and metal complexes. 
[0008] Particularly preferred compounds are compounds according to the above formula II wherein: 

Y is selected from (CH 2 ) n X, n = 0-5. X is halogen selected from bromine, chlorine, fluorine and iodine; alternatively, X 
is a protected amino selected from trifluoroacetylamino, (C 3 -C 4 ) alkoxycarbonylamino selected from t-butoxycarbo- 
nylamino, allyloxycarbonylamino and 1 ,1,1-trichloroethoxycarbonyiamino, (C 7 -C 14 )arylalkoxycarbonylamino selected 
from benzyloxycarbonylamino, and 9-fluorenyImethoxycarbonylamino], (C 7 -C 23 )arylalkylamino selected from ben- 
zylamine, and tritylamine; 

[0009] The invention also provides methods of producing the compounds of the invention, compositions comprising 
the compounds and their use as a medicament or in the preparation of a medicament for the treatment of bacterial 
infections in warm blooded animals. 

[0010] Suitable salts of the compounds of the invention include inorganic salts such as hydrochloric, hydrobromic, 
hydroiodic, phosphoric, nitric and sulfate salts and organic salts such as acetate, benzoate. citrate, systeine, fumarate 
and other amino acid salts. 

[0011] The novel compounds of the present invention may be readily prepared in accordance with the following 
schemes. 
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Scheme i 




[0012] The 9-[(substituted gIycyI)amido]-6-(substituted)-5-hydroxy-6-deoxytetracycIines, or mineral acid salts, can 
bo made by the procedure described in scheme I. In accordance with scheme I, 9-amino-6-(substitutcd)-5-hydroxy- 
6-deoxytetracycline or its mineral acid salt, j_, is dissolved in a mixture of 1 ,3-dimethy!-3,4,5 t 6-tetrahydro-2(1H)pyrim- 
idone and acetonitrile or equivalent solvents. Sodium carbonate is added and the mixture is stirred for 5 minutes. An 
acid chloride, acid anhydride or suitably activated acylation reagent of the formula: 
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,1 0 



w 

wherein X=suitable leaving group and R 1 , R 2 ( and W have been described hereinabove, is added and the reaction :s 
10 stirred at room temperature for from 0.5-2 hours to give the corresponding 9-[(sub5titutcdgiycyI)amido]-6-(substitutcd)- 
5-hydroxy-6-deoxytetracycIins, or its mineral acid salt 3. 
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Scheme II 
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[0013] The second method for producing 9-[(substituted gIycyi)amido]-6-(substituted)-5-hydroxy-6-deoxytetracy- 
clines or its mineral ac:d sa;t 3, is shown in scheme II. This method uses common intermediates which are easry 
prepared by reacting commercially available haloacyl halides, anhydrides or suitably activated haloacylating agents 
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of the formula: 




wherein Y, R 1 and R 2 are as defined hereinabove and Q is halogen selected from bromine, chlorine, iodine, fluorine 
15 or suitable leaving group; with 9-ami no -6 -(substituted) -5- hydroxy-6-deoxytetracyclines, or its mineral acid salt 1_, to 
give straight or branched 9-[(haloacyl)amido]-6-(substituted)-5-hydroxy-6-dcoxytetracycIines or its mineral acid salt, 
2, in almost quantitative yield. The above intermediates, straight or branched 9-[(ha!oacyl)amido]-6-(substituted)-5-hy- 
droxy-6-deoxytetracyciines or its mineral acid salt 2, react with a wide variety of nucleophiles, especially amines, having 
the formula WH, wherein W is as defined hereinabove to give the new 9-[(substituted glycyI)amido]-6-(substitutod)- 
20 5-hydroxy-6-deoxytetracyclines or mineral acid salt 3 of the present invention. 

[0014] In accordance with Scheme II, 9-amino-6-(substituted)-5-hydroxy-6-deoxytetracycline or its mineral acid salt, 
1_, is mixed with 

a) a polar-aprotic or protic (low temp.) solvent such as 1 ,3-dimethy!-3,4,5,6-tctrahydro-2(1 H)-pyrimidone, herein 
25 after called DMPU, hexamethylphosphoramide herein after called HMPA, dimethylformamide, dimethylacetamide, 

N-methylpyrrolidone, 1,2-dimethoxyethane, water or equivalent thereof; 

b) an inert solvent such as acetonitrile, methylene chloride, tetrahydrofuran chloroform, carbon tetrachloride, 
1 ,2-dichloroethane, tetrachloroethane, diethyl ether, t-butyl methyl ether, isopropyl ether or equivalent thereof; 

c) a base such as sodium carbonate, sodium bicarbonate, sodium acetate, potassium carbonate, potassium bi- 
30 carbonate, triethylamine, cesium carbonate, lithium carbonate or bicarbonate equivalents; and 

d) a straight or branched haloacyl halide, anhydride or suitably activated haloacylating agent of the formula: 



35 




wherein Y, R 1 , R 2 and Q are as defined hereinabove such as bromoacetyl bromide, (bromoacetic anhydride, chlo- 
roacetyl chloride (chloroacetic anhydride) or 2-bromopropionyl bromide or equivalent thereof; the halo : Y, and 
halide, Q, in the haloacyl halide can be the same or different halogen and is selected from bromine, chlorine, iodine 
45 and fluorine; Y is (CHg)^ n= 0-5, X is halogen: 

e) for 0.5 to 5 hours at room temperature to the reflux temperature of the reaction; to form the corresponding 
9-[(haloacyl)amido]-6-(substitutcd)-5-hydroxy-6-deoxytetracycline, 2 , or its mineral acid salt. 

[0015] The intermediate, 9-[(ha!oacyl)amido]-6-(substituted)-5-hydroxy-6-deoxytetracycline or mineral acid salt 2, is 
50 treated, under an inert atmosphere of helium, argon or nitrogen, with 

a) a nucleophile WH such as an amine orsubstituted amine or equivalentforexample methylamine, dimethylamine, 
ethylamine, n-butylamine, propylamine or n-hexylamine; 

b) a polar-aprotic or protic solvent such as DMPU, HMPA, dimethylformamide, dimethylacetamide, l\l-methylpyr- 
55 rolidone. 1 2-dimethoxyethane, water or equivalent; 

c) for from 0.5 - 2 hours at room temperature or under reflux temperature to produce the desired 9-[(substituted 
g!ycyl)amidol-5-(substituted)-5-hydroxy-6-deoxytetracycline, 3, or its mineral acid salt. 
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[0016] Alternatively, the intermediate. 3-[{protected aminoacyi;arrido]-6-;s;;b5tituted)-S-hydroxy-6-dsoxytetracy- 
ciinc (Y=orotccted amino group), is treated under an Incr: atmosphere of helium argon or nitrogen with an appropriate 
nitrogen deerotection reagent using methods known to those skilled in the art [(a) Richard C. Larock, Comprehensive 
Organic Transformations, VCH Publishers. 1989: (o) Theodora Greene, Protecting Groups in Organic Synthesis, Ac- 
ademic Press. 1991]. It is weii known to one skilled in the art that the appropriate nitrogen protection and deprotection 
scheme is chosen based on chemical and physical stability. 



Scheme III 
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[0017] In accordance with Scheme ill, compounds of formula 3 arc N-aikylatcd in the presence of formaldehyde and 
either a primary amine such as methylamine, ethylamine, benzylamine, methyl glycinate, (L or D)aianine, (Lor D)lysine 
or their substituted congeners; or a secondary amine such as morphoiine, pyrrolidine, piperidine or their substituted 
congeners to give the corresponding Mannich base adduct, 4. 

[0018] The 9-[(substituted giycy[)amido]-6-(substituted)-5-hydroxy-6-deoxytetracyciines may be obtained as metal 
complexes such as aluminum, calcium, Iron, magnesium, manganese and complex salts; inorganic and organic salts 
and corresponding Mannich base adducts using methods known to those skilled in the art (Richard C. Larock, Com- 
prehensive Organic Transformations. VCH Publishers 411-415, 19B9). It is well known to one skilled ;n the art that an 
appropriate salt form is chosen based on physical and chemical stability, flowabiiity, hygroscopicity and solubiiity Prcf- 
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crabiy. the ^[(substituted gIycyi)amid3]-6-{substituted)-5-hydrcxy-6-aecxytetracyeIines are obtained as inorganic salt 
such as hydrochloric, hydrobrcmic, hydroiodic, phosphoric, nitric or sulfate: cr c r gan:c salt such as acetate, bcrvoatc, 
c;trate, cysteine or other amine acids, furrarate. gfycolate, maieate, succinate, tartrate, alkyisulfonate or ary [sulfonate. 
Depending on the stoichiometry of the acids used : the salt formation occurs with the C(4)-dimethy!arr!!no group (1 
s equivalent of acid) or with both the C(4)-dimethyiamino group and the W group (2 equivalents cf acid). The salts are 
preferred for oral and parenteral administration. 

[0019] Some of the compounds of the hereinbefore descr.bed Schemes have centers of asymmetry at the carbon 
bearing the W substituent. The compounds may, therefore, exist in at least two ij>) stereoisomer^ forms. The present 
invention encompasses the racemic mixture of stereo isomers as well as ail stereoisomers of the compounds whether 
10 free from other stereoisomers or admixed with stereoisomers in any proportion of cnantiomers. The absolute config- 
uration of any compound may be determined by conventional X-ray crystallography. 

[0020] The stereochemistry centers on the tetracyc ! ine unit (i.e. C-4, C-4a. C-5, C-5a C-6 and C-12a) remain intact 
throughout the reaction sequences. 

15 BIOLOGICAL ACTIVITY 

Method for in Vitro Antibacterial Evaluation 

(Tabid) 

20 

[0021] The minimum inhibitory concentration (MIC), the lowest concentration of the antibiotic which inhibits growth 
to the test organism, is determined by the agar dilution method using Muller-Hinton !l agar (Baltimore Biological Lab- 
oratories). An inoculum density of 1 -5 x 1 0 5 CFU/ml and a range of antibiotic concentrations (32-0.004 pg/ml) is used. 
The plates are incubated for 18 hours at 35°C In a forced air incubator. The test organisms comprise strains that arc 
25 sensitive to tetracycline and genetically defined strains that are resistant to tetracycline, due to inability to bind to 
bacterial ribosomes (tetM) or by a tetK encoded membrane protein which confers tetracycline resistance by energy- 
dependent efflux of the antibiotic from the cell. 

Testing Results 

30 

[0022] The claimed compounds exhibited good in vitro activity against a spectrum of doxycycline-sensitive and dox- 
ycycline-resistant Gram-positive and Gram-negative bacteria (Table 1). Notably, compounds A-D, compared to deox- 
ycycline, exhibited excellent in vitro activity against strains containing the two major resistance determinants: efflux, 
as represented by tetB and tetD (E. coli UBMS 88-1 , E. coli MC41 00 and E. coli J3272) and ribosomal protection, as 

35 represented by S. aureus UBMS 90-1 and UBMS 90-2 and E. coli UBMS 89-1 and 90-4. These compounds showed 
improved activity against Enterococcus and comparable activity to doxycycline against sensitive strains. Compounds 
E-F exhibited similar activity against deoxycycline-resistant, both efflux and ribosomal protection mechanisms, and 
deoxycycline-susceptible strains. Compounds G-H showed similar activity against doxycycline susceptible S. aureus 
strains and doxycycline-resistant (both efflux and ribosomal resistant) strains. Compounds j-J had similar activity 

40 against doxycycline-sensitive strains and strains resistant to doxycycline due to ribosomal protection, but were less 
effective against strains carrying the efflux (tetK) resistance mechanism. 

[0023] As can be seen from Table 1 , compounds of the invention can be used to prevent or control important mam- 
malian and veterinary diseases such as diarrhea, urinary tract infections, infections of skin and skin structure, ear, nose 
and throat Infections, wound infections, mastitis and the like. 
45 [0024] Thus, the improved efficacy of 9-[(N,N-dimethylglycyl)amido]-6-(substituted)-5-hydroxy-6-deoxytetracycline 
is demonstrated by the in vitro activity against isogenic strains into which the resistance determinants, such as tetM, 
are cloned (Table 1). 

LEGEND FOR COMPOUNDS 

so 

[0025] 



I Compound 


Name 


Doxycycline 
A 


[4S-(4aIpha.12aalpha)]-4-(DimcthyIamino)-1,4,4a,5,5a t 6 ( 11 t 12a-octahydro-3,5,10,12 t 12a- 
pentahydroxy-6-methyI-1 .11 -dioxo-2-naphthacenecarboxamide 

[4S-(4aipha,12aaipha)]-4-(DimethyIamino)-9-[[(dimethyIamino)acetyl]amino]-1 ,4,4a, 5,5a, 
6,11.12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1.11-dioxo-2-naphthacenccarboxamirie 
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(contruca) 



Compound 



\arne 



[4S-(4a:pha,12aaIpha);-4-(D:metfryiam^ 

3.5,1 0, 1 2 T 1 2a-pcntahydroxy-S-mcthy!-1 ,11 -d!oxo-2-naphthaccnccarboxamIdo 
[4S-(4aipha,12aaIpha)]-4-(D!methyia^^ 11.12a- 
octahydro-3,5 t 10,12,12a-pentahydroxy-6-metty^^ 

[4S-(4alpha.12aaipha)]-4-(DimcthyIam^ 11,12a- 
octahydro-3,5,10,12,12a-pentahydroxy-B-methy>1 .l1-d:oxo-2-r.aprt*acenecarboxamide 
[4S-(4a'pha,12aaIpha)M-(D;methyIamino^ 5,5a, 
6,11 t 12a-octahydro-3,5,10,12,12a-pentahydroxy-6-m^ 

[4S-(4aIpha.12aaIpha)]-4-(DimethyIamino)-94(L-proIyl)anninoI-1,4,4a,5.5a,6 t 11, 12a-octahydro- 
3,5,10,12,1 2a-pentahydroxy-6-methyl-1,11-dioxo-2-naphthacenecarboxamIde 
[4S-(4a!pha,12aalpha)]-4-(Dimethyiam^ 

6,11,1 2a-octahydro-3,5, 1 0,12,1 2a-pentahydroxy-6-methyl-1 . 1 1 -dioxo- 
2-naphthacenecarboxamide 

[4S-(4alpha,12aaIpha)]-4-(DimethyI^ 11,12a- 
octahydro-3,5, 10,1 2,1 2a-pentahydroxy-6-methyl-l.11-d:oxo-2-naphthacenecarboxamide 
[4S-(4aIpha,12aaIpha)]-4-(Dimethylamino)-9-[(L-tryptophanyl)aminol-1,4,4a,5,5a,6, 11,12a- 
octahydro-3,5,10,12,12a-pontehydroxy-6-mrt^^ 

[4S-(4a!pha.12aaIpha)]-4-(DimethyIamino)-9-[(L-tyrosyi)amino]-1,4,4a,5,5a,6, 11 ,12a-octahydro- 
3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacenecarboxamide 
[4S-(4a!pha.12aalpha)]-4-(DimcthyIamino)-9-[(L-glutaminyl)amino]-1 ,4,4a,5,5a,6, 11 ,12a- 
octahydro-3,5,10,12,12a-pentahydroxy-6-^^ 
[4S-(4atpha,12aa!pha)]-4-(Dimethylamino^^ 

3,5,1 0,1 2,1 2a-pentahydroxy-6-methyI-1 ,11 -dioxo-2-naphthacenecarboxamide 
[4S-(4a!pha,12aalpha)]-4-(Dimethy!arnino)-9-{(bromoacetyl)amino]-1 ,4,48,5,53,6,11 , 12a- 
octahydro-3,5,10,12,12a-pentahydro)(y-6-methyl-1,11-dioxo-2-naphthacenecarboxamjde 
(comparative example) 

[4S-(4alpha,12aaIpha)]-4-(DimcthyIamino)-9-[(L-lysyl)amino]-1,4,4a,5,5a,6,11 t 12a-octahyd 
3,5,1 0,1 2,1 2a-pentahydroxy- 6 -methyl- 1 ,11 -dioxo-2-naphthacenecarboxamide 



10 



EP 0 618 190 B1 



I 88888888888888888888888888888838 

A A A 



88888888888888888888888888888888 



h «) j<) 
A 



CM CM rM C>* CM CM 

A 



*T CM 




4 



goggggggogggggggggggggggggoggggo 



7 



855888888388888888338885538 8° 8 8 8 8 3 



r4 ri t-5 rsi ri fsi 

CO CO CO 

A A 



O O SO CM 

i-H CO 



4 



SgSSSSSSSSSSSS8SSSSSgSu=>« 



cm o 



CM ^ 



ppotfjpppppppppppop 



o © ^ oo 



S8SSS8ScQ 



in © p 

O (N H 



c4 o © 



f4o^^c6oooooooooo6rf\oooo^*oooooooooooooo 



8tq888888S888888882g8888888^8S5q88 



co co 



0) 

> 

00 © 

§ I 

s u 
5 s 

ui ui 



2 " 

1 g iss 

§2 y i | 

£ s a 5 5 

1 1 1 1 1i 

hi hi ui ui ui 




3 3 



.2 .2 ? 



9 & 

P5 S 



(/></> v> v> 
SS2S 
5 g g g 



8 



5 



°» ^ S 8 



B I § i § I i i it 11 
II J ^ 

to to to tti 



i i i l i i I 



11 



EP 0 618 190 B1 



C 



~ 2 



u 



388888 '8 8888g888g8888ggggg388g88g 

AAAAAAAAAAAAAAAAAAAA AAAAAAAAAAA 



888^8888888888888888888888888888 

AAAAAAAAAAAAAAAAA A A AAA A AAA 



88888888888888838888888888888838 

A A AA A AAA 



X 

o 

2 

9 J 8888888888888888888888888888888^ 
5 

■s 

to 



■3 J 



88888888888888,888888,88^8.8.8^8888? 

rH rt H f r- r-« ^ iH »m CO CO CO CO COCO CO t-t 

AAA AAA 



eo 
O 
C 



^ 



88888888888888888888888888888888 

«-< CO CO CO f-H WW H H 

AAA 



i ^ 



o 



§§$88888888888888888888888888838 

7^7 



o 

2 e 

u 

- i 

o 



8 3 8 8 8 8 8 

N CO VO N 



N O OO 
CO 



388888888388888888388388 

— ■ - * - - . - r>4 O O QO ^ a6 o ao \d 00 o o o o oo ^< 

CO 



N iH rH i-l N VO f-< 

CO co i-» 



> 

•43 



> 



en 

5 



8 



88 
ui ui 



i lliiis 

golSS 2.1 S £ 

^ 2 w cn t/> w v v) w 
uiujuiuiuiuiujujui 



t 
•a 



2 < a 



s 

at? 



2 



1 



oo oo oo 

SSS 



S 



5 ? S 

£ 9 g 

o\ 5 

2 ^ w 



i s 



sr ^ s i I 3 



^ > s fi 



III 

I « i 

ui u] ui £ >< vi 



* < a I 

! 1 1 n 



1899888888 
§ g 



§ § 3 

CO V3 CO 



fc. h. h. t 

3 g g § 



[0026] When the compounds are employed as antibactenais, they can be combined with one or more pharmaccu- 
ticaHy acceptable carriers, for example, solvents, diluents and the like, and may bo administered orally in such forms 
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as tablets capsules, dispersible powders, granules, or suspensions conta;n;ng, for example, from about 0.35 to 5°\ 
of suspending agent, syrups containing, for example, from about 1 0 to 50% of sugar, and ciixirs containing for example, 
from about 20 to 50% ethanol and the like, or parenterally in t w e form of sterile injectable solutions or suspensions 
containing from about 0.05 to 5% suspending agent in an Isotonic medium. Such pharmaceutical preparations may 
s contain, for example, from about 25 to about 90% of the active ingredient in combination with the carrier, more usuaiiy 
between about 5% and 60% by weight. 

[0027] An effective amount of compound from 2.0 mg/kg of body weight to <00.0 mg/kg of body weight should be 
administered one to five times per day via any typical route of administration including but not limited to oral, parenteral 
(including subcutaneous, intravenous, intramuscular, intrasternal injection or infusion techniques), topical or rectal in 

10 dosage unit formulations containing conventional non-toxic pharmaccutlcaliy acceptable carriers, adjuvants and vehi- 
cles. It wili be understood, however, that the specific dose level and frequency of dosage for any particular patient may 
be varied and will depend upon a variety of factors including the activity of the specific compound employed, the 
metabolic stability and length of action of that compound, the age, body weight, general hcaith, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the particular condition, and the host under- 

15 going therapy. 

[0028] These active compounds may be administered orally as wcli as by intravenous, intramuscular, or subcuta- 
neous routes. Solid carriers include starch, lactose, dicalcium phosphate, microcrystailine cellulose, sucrose and kaolin, 
while liquid carriers Include sterile water, polyethylene glycols, non-ionic surfactants and edible oils such as corn, 
peanut and sesame oils, as arc appropriate to the nature of the active ingredient and the particular form of administration 
20 desired. Adjuvants customarily employed in the preparation of pharmaceutical compositions may be advantageously 
included, such as flavoring agents, coloring agents, preserving agents, and antioxidants, for example, vitamin E ; ascor- 
bic acid, BHT and BHA. 

[0029] The preferred pharmaceutical compositions from the standpoint of ease of preparation and administration are 
solid compositions, particularly tablets and hard-filled or liquid-filled capsules. Oral administration of the compounds 
25 is preferred. 

[0030] These active compounds may also be administered parenterally or intraperitoneal^. Solutions or suspensions 
of those active compounds as a free base or pharmacologically acceptable salt can be prepared in glycerol, liquid, 
polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of storage and use, these preparations 
contain a preservative to prevent the growth of microorganisms. 

30 [0031] The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions and 
sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In all cases, the form 
must be sterile and must be fluid to the extent that easy syringability exists. It must be stable under the conditions of 
manufacture and storage and must be preserve against the contaminating action of micoorganisms such as bacterial 
and fungi. The carrier can be a solvent or dispersion medium containing, for example, water, ethanol, polyol (e.g., 

35 glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oil. 

[0032] The invention will be more fully described in conjunction with the following specific examples which are not 
be construed as limiting the scope of the invention. 

Example 1 

40 

[4S-(4alpha,12aalpha)]-9-[(Bromoacctyl)amino]-4-(dim^ 12,12a- 
pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacenecarboxamide 

[0033] A stirred mixture of 0.030 g of 9-amino-5-hydroxy-6-deoxytctracycIine, 0.10 g of sodium bicarbonate and 1 
^5 ml of N-methylpyrroIidinone at ambient temperature, is treated with 0.01 0 ml of bromoacetyl bromide. After 20 minutes, 
the suspension is filtered into stirred diethyl ether and the crude product is filtered. The crude product is purified by 
preparative HPLC to give 0.015 g of the desired product as a yellow glass. 
MS(FAB): m/z 579 (M+H) and 581 (M+H). 

1 H NiVR (CD 3 OH): 8 8.20(d,1H,J-8.3Hz,H-8); 6.90(d,1H J-8.3Hz,H-7); 4.37(bs,1 H.H-4); 4.08(s,2H.CH 2 Br); 3.52(dd, 
so 1H.J=8.25;11 .40Hz,H-5): 2.92(bs,6H,NMc 2 ); 2.70-2.90(m,2H,H-4a and H-6); 2.51 (dd,J=8.25;12.36Hz, H-5a) and 1 .50 
(d,3H,J-6.7Hz,C-CH 3 ). 

Example 2 

55 [4S-(4alpha.12aaipha)]-9-[(Bromoacetyi)amino]-4-(dimethylamino)-1 ,4.4a,5,5a,6,11,12a-octahydro-3,5,10, 12,12a- 
p cntahydroxy-6-methyl-1 .11-d:oxo-2-naphthacenecarboxamide monohydrobromide 

[0034] To a room temperature solution of 1.75 g of 9-amino-5-hydroxy-6-dcoxytctracycIinc monosulfatc, 20 ml of 
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t.3-dimethy:-3,4.5 t 3-tctrahydFO-2(1H)-pyrimidonG. hereinafter called DM? J. rpc 4 ml of aceton.tr.Ie is added 0.6Q g 
of sodium carbonate. The mixture is stirred for 5 minutes followed by addition of "I.*! 00 g of bromoacetyl bromide. ~hc 
reaction is stirred one hour, filtered, and the filtrate added dropw.se to a mixture of 53 ml of isooropanol and 500 mi of 
diethyl ether. The resulting yellow solid Is collected, washed first with the mixed solvent ('soprcpancl and diethyl ether), 
s followed by diethyl ether and dried to give 1 .40 g of product. 
MS (FAB): m/z 579 (M+H) and 581 (M+H). 

Example 3 

io r4S-(4a!pha.12aa!pha)]-9-[(Ch^ 12.12a- 
pentahydroxy-6-methyI-1,11-d:oxo-2-naphthacenecarboxamide monohydrochloride 

[0035] To a room temperature solution of 0.05 g of 9-amino-5-hydroxy-6-dcoxytetracyciinc hydrochloride, 1 .5 ml of 
DMPU and 0.5 ml of acetonitrile is added 0.023 g of chioroacetyi chloride. The mixture is stirred for 30 minutes, then 
is poured into a mixture of 0.5 ml of methyl alcohol, 2 ml of isopropyl alcohol and 20 ml of diethyl ether. The resulting 
solid is collected, washed with diethyl ether and dried to give 0.040 g of the desired product. 
MS (FAB); m/z 535 (M+H) and 537(M+H). 

Example 4 

20 

[4S-(4a!pha.12aalpha)]-9-[(2-Bromo-1-oxopropyl)amino]-(dimethylamino)-1 ,4,4a,5,5a.6,11 ,12a-octahydro- 
3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,11-dioxo-2-naphthacenecarboxamide monohydrobromide 

[0036] The title compound is prepared by the procedure of Example 2, using 2.0 g of 9-amino-5-hydroxy-6-dcoxytct- 
25 racycline hydrochloride. 0.7 g of sodium carbonate, 20 ml of DMPU, 8 mi of acetonitrile and 1 .73 g of 2-bromopropionyl 
bromide. The reaction is stirred for 1 hour to give 1 .55 g of the desired product. This reaction works equally well without 
sodium carbonate. 

MS(FAB): m/z 593 (M+H) and 595 (M+H). 
30 Example 5 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarto^ 

1 1 -pentahydroxy-5-methyl- 1 0.1 2-dioxo-2-naphthaccnyl]-1 -piperidineacetamide 

35 [0037] A solution of 0.108 g of product from Example 1,1 ml of piperidine and 2 ml of N-methylpyrrolidone, under 
argon, is stirred at room temperature for 30 minutes. The reaction is concentrated in vacuo and the residue diluted 
with 1 ml of methanol. The solution is added dropwise to 100 ml of diethyl ether and the precipitate collected, washed 
with diethyl ether and dried to give a yellow product. The yellow solid is purified by preparative HPLC to give 0.045 g 
of the desired product as a yellow glass. 

40 MS(FAB): m/z 585 (M+H). 

1 H NMR (CD3OH): 8 8.23(d,1H,J=8.3Hz,H-8); 6.95(d,1H, J=8.3H7,H-7); 4.37(bs,1 H.H-4); 4.13(s,2H,COCH 2 N); 3.52 
(dd,1H,J-8.25;11.40Hz,H-5); 2.92(bs,6H,NMe 2 ); 2.70-2.90(m,2H,H-4a and H-6); 2.51 (dd,J-8.25;12.36Hz, H-5a); 
2.3-2.55(m,4H); 1 .70-1 .99(m.6H) and 1 .51 (d,3H, J=6.7Hz,C-CH 3 ). 

45 Example 6 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocaro^ 

11-pentahydroxy-5-methyl-1 0.1 2-dioxo-2-naphthacenyl]-1 -piperidineacetamide dihydrochloride 

50 [0038] A solution of 0.21 5 g of product from Example 1 , 4 ml of pipcridino and 4 ml of N-methylpyrroIidono, under 
argon, is stirred at room temperature for 30 minutes. The reaction is concentrated in vacuo and the residue diluted 
with 2 ml of methanol and added dropwise to 150 ml of diethyl ether. 2M hydrochloric acid In diethyl ether is added to 
give a yellow solid. The resulting solid is collected, washed with diethyl ether and dried to give 0.20 g of product. 
MS (FAB): m/z 585 (M+H). 

55 [0039] Substantialiy following the methods described In detail hereinabove, in Examples 5 or 6. the compounds of 
this invention listed below in Examples 7-22 are prepared. 
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Example 24 

General Procedure for the Preparation of Mannich Bases. 

[0040] A mixture of C.5 mm of product from Exampie 23 (free base), 3 ml of t-butyl alcohol, 0.55 mm of 37% formal- 
dehyde, and 0.55 mm of pyrrolidine, morpholine or piperidine is stirred at room temperature for 30 minutes followed 
by heating at 1 Q0 3 C for 15 minutes. The reaction mixture is cooled to room temperature and triturated with diethyl ether 
and hexane. The solid is collected, washed with diethyl ether and hexane, and dried to give Lho desired product. In 
this manner the following compound is made: 
[4S-(4a f pha.12aalpha)]-4-(DImcthyIam^ 

3,5,1 0,1 2,1 2a-pentahydroxy-6-methyI-1 ,1 1 -dioxo-N-(1 -pyrrolidinyimethyI)-2-naphthacenecarboxamide 

[0041] Substantially following the method described in Example 5. the compounds of this invention listed below in 

Examples 25-48 arc prepared using the product from Examples 1 , 2 or 3. 
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[4S-(4a'3^a.12aa r pha);^-(D methylam 

9-[[(n rethQxyamlno)acGtyl]amlno]~1 t 11-dlDX0-2-naphthacenecarbDxarnSdG 
Example 26 

[4S^4a^haJ2aa^hg>]^^ 

1 ,11-dioxo-9-[[[(phenylmethoxy) amino]acetyl]aminoI-2-naphthacenecarboxamide 
Example 27 

!7S-(7a:pha.10aa:pha)]-N-[9-(Amlnocatfco^ 

11-pentahydroxy-5-methy!-10,12-dioxo-2-naphthacenyl)-4-ethyI-1H~pyrazoIe-1-acetamide 
Example 28 

[4S-(4alpha ,1 2aalpha)]-9-[[(CyclobutyImethylamino)"acetyl]amino]-4-(dimethylamino)-1 . 4. 4a. 5 ,5a. 6. 11 , 1 2a- 
octahydro-3,5, 10,12,1 2a~pcntahydrQxy-6-mcthyI-1 , 1 1 -dioxo-2-naphthaccnccarboxamidQ 

Example 29 

[4S-(4alpha,12aalpha)]-9-f[(2-Butenylamino^ 

3,5, 1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,11 -dioxonaphthaconecarboxamide 
Example 30 

[4S-(4alpha,1 2aaIpha)H-(Dimethylamino)-1 ,4,4a t 5,5a,6, 1 1 , 1 2a-octahydro-3,5,1 0,12,1 2a-pentahydroxy-6-methyl- 
9-[[(hydroxyamino)acetyl]amino]-1,11-dioxo-2-naphthacenecarboxamide 

Example 31 

[4S-(4alpha,12aalpha)]-4-(DimethyIamino)-1,4,4a,^^^ 

1 ,1 1 -dioxo-9-[[[methyl(phenyImethyl)-amino]acetyl]amino]-2-naphthaceneearboxamide 
Example 32 

[7S-(7alpha,10aa[pha)]-lM-[9-(Aminocarbonyl)-7-(dlmethylam'ino)~5,5a, 6, 6a, 7,1 0,1 0a,12-octahydro-1 ,6,8,10a, 
1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyl]-5-methyl-2,5-diazabicyclo[2.2.1 ]heptane-2-acetamide 

Example 33 

[7S-(7alpha,10aalpha)l-N-|9-(Aminocarbonyl)-7-(dimethylamino)-5, 53,6,68,7,1 0,1 0a,12-octahydro-1 ,6, B,10a, 
1 1 -pentahydroxy-5-mothyl-1Q,1 2-diQXO-2-naphthacenyl]-3-mothyl-4>morpholineacetamide 

Example 34 

[7S-(7alpha,10aa1pha)]-N49-(Aminocarto^ 

11-pentahydroxy-5-methyl-10.12-dioxo-2-naphthacenyn-2-azabicyc(or2.2.1]heptane-2-acetamide 
Example 35 

[7S-(7alpha,10aa[pha)]-N-[9-(Aminocarbonyl)7'(dimethylamino)-5,5a,6,6a,7,10,10a,12-octa^ ,6,8,1 0a, 
11-pentahydroxy-5-methyl-10,12-dioxo-2-naphfo^ 

Example 36 

[7S-(7a!pha 10aa'ph a) ;-N-[9-(Amirtocarbonyl)-7-(d!methylamino)-5.5a.6 . 6a.7. 10, 10a.1 2- octahydro-1 ,6.8,10a. 
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" 1 -pgntahy d roxy-5-methy:-1 3. 1 g-d:oxc-2^£phthacenyl]-4-rrcthyl- ,, -pipGraiin eiv- rbax ?^ : so 

Example 37 

j7g-(7ajphajj^ 
lljDentahy^ 

Example 38 

[TSjg^lg^ 10a,1 2-oc tahydro-1 ,6,8.10a, 

1 1 -pentahydroxy-5-methy!-1 0,1 2-d;oxo-2-naphthacenyl]-3-methyl-1 -piperazineca y boxam:de 

Example 39 

r7S-(7alpha.10aa!pha)]-N-r9-(Aminocaroo^ 
11-pentahydroxy-5-mcthyl-10,12-dioxo-2-napht^ 

Example 40 

[7S-(7alpha,10aaipha)l-N-[9-(Aminoc^^ 

11>pentahydroxy-5-methyI-10.12-dioxo-2'naphthacenyll-3-ethyl-1H-pyrrole-1>acetamide 
Example 41 

[4S-(4alpha,12aalpha)H-(Dimethyla^ 

9-[[(1H-imidazQl-2-ylmethylamino)-acetyl]aminoI-1 > 11-dioxo-2-naphthacenecarfaoxamide 
Example 42 

[7S-(7alpha.10aalpha)]-N-[2-[[9-(Amlnocarbonyl)-7-(d[mothylamlno)-5,5a^ ,6,8,10a, 
1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyl]amino]-2-oxoethyl]alanSne 

Example 43 

[7S-(7alpha,10aa!pha)]-N-[2-[[9-(Ami^ ,6,8,10a, 
11-pentahydroxy-5-methyl'10.12-dioxo-2-naphthacenyl]amino]-2'Oxoethyl]carbamic acid 1.1 -di methyl ester 

Example 44 

[4S-(4alpha,12aalpha)1-4-(Dimethylamino)^^ 
9-[ [f[(2-methylcyclopropyl)oxy]am 

Example 45 

[4S-(4alpha,12aalpha)]-94[[(Bi<^clo[2.2.^^^ ,4,4a,5,5a,6,11 ,12a- 

octahydro-3 ) 5 ) 10 > 12,12a-pentahydroxy-6-methyl-1,11-dioxo-2"naphthacenecarboxamide 

Example 46 

[4S-(4alpha.12aalpha)l-4-(Dimothylam^ 
9-fl[(3-methyl-2-butenyl)amlno]-acetyIlam 

Example 47 

[4S 1 {4aj]3ha J ^ 

9-[[[[4-[(2-methyl-1-oxopropyl)-ami^ 
Example 48 
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*1i3cntahydroxy-5-msthy;-10.12<i:oxo-2-naptt 

[0042] Substantially following the method described in Example 5 the compounds of this Invention listed below In 
Examples 49-55 are prepared using the product from Example 4. 

Exam ple 49 

[4S I (4a!£ha^12aa^^ 
9-[[2 -[[(1-mothyHH- l mid^ 

Example 50 

[4S-(4a'pha,12aaIpha)]-9-[[2-(DicycIopropyiam 

octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacenecarboxamide 
Example 51 

[7S-(7alpha,1 0aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-1 ,4,43,5,5^6,1 1 , 1 2a-octahydro-3,5, 1 0. 1 2, 1 2a- 
pentahydroxy-6-methyl-10,12-dioxo-2-naphthacenyl]-4-methoxy-a-methyl-1-piperazinecarboxamide 

Example 52 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocaro^ 
11-pentahydroxy-5-methyl-10.12-dioxo-2-naphthacen^ 

Example 53 

[7S-(7alpha,10aalpha)]-[2-[[9-(Amm^ 

11-pcntahydroxy-5-methyl-10J2-dioxo-2-naphthaccnyl]amino]-2-oxo-1-mcthylcthyI]carb acid 2-propenyl ester 
Example 54 

[7S-(7alpha,10aalpha)l-N-[9-(Aminocarbonv{)-7-(dimethylamino)-5 t 5a,6,6a,7.1 0,1 0a t 12-octahydro-1 ,6,8,10a, 
1 1 -pentahydroxy-5-methyl- 10,1 2-dioxo-2-naphthacenyl]-4-(amlnomethy l )-a-methyl-1 -piperidine acetamide 

Example 55 

[4S-(4alpha,12aalpha)]-4-(Dimethylam 

9-[[2-[[3-(methy!sulfonyl)phenyl]-amino]-1 -oxopropylIamino]-1 ,11 -dioxo-2-naphthacenecarboxamide 

[0043] Substantially following the method, described in detail herein above in Example 2, the compound of invention 
Example 56 is prepared. 

Example 56 

[4S-(4alpha.12aalpha)]-9-[(2-Bromo-2-m^ 

octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,1 1 -dioxo-2-naphthacenecarboxamide hydrobromide 
Example 57 

[4S-(4alpha.12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,-6, 11, 12a-octahydro-3,5,1 0,12,1 2a-pentahydroxy-6-methyl- 
9-[[2-methyI-2-(methylamino)-1-oxopropyl]-amino]-1,11-d!oxo-2-naphthacenecarboxamide 

[0044] The titled compound Is prepared by the procedure of Example 5 The reactants are the product from Example 
56 and methylamine. 
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Example_58 

f4S-(4apra.12aapha^-(D.r^ 

oct ahya"o~3 .5.1 0.1 2. * 2a-pentahydroxy-B-methy:-1 .11 -d:cxo-2-r:nprthEcenecarb oxamlds 

[0045] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
56 and dimethyiamlne. 

[0046] Substantially following the method, described in detail herein above in Example 2, the compound of invention 
Example 59 is prepared. 

Example 59 

[4S-(4a;pha.l2aa!pha)h9-[(2-Bromo-1-oxob 1 1 ,12a-octahydro- 

3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacenecarboxamide hydrobromide 

Example 60 

[4S-(4alpha,12aalpha)]-4-(D:methy)am^ 

9-[[(3-methylcyclobutyl)oxy]amino]-1-oxobutyl]-amino]-1,11-dioxo-2-naphthaccnccarboxamidc hydrobromide 

[0047] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
59 and 3-methyIcyciobutyloxyamine. 

Example 61 

[4S-(4alpha.12aalpha)]-9-[[2-[(1 t 1'dimethylethyl)-methylamino1"1-oxobutyllaminoI-4-(dimethylamino)-1 ,4,4a,5,5a, 
6 > 11,12a-octahydro-3,5,10 > 12,12a-pentahydroxy-6-methyI-1 ,11-dioxo-2-naphthacenccarboxamido 

[0048] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
59 and N-methyl-t-butylaminc. 

Example 62 

[7S-(7a1pha,10aa!pha)l-N-[9-(Aminocarbonv^ 

1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyl]-g-ethyl-4-methyl-2-isoxa?olidineacetamide 

[0049] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
59 and 4-methyl-2-isoxa7olidine. 

Example 63 

[7S-(7alpha,10aalpha)]-N-[9-(Aminoca^ 
11-pentahydroxy-5-methyl-10J2-dioxo-2-naphfr 

[0050] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
59 and 3-methyl-1 ,2,4-triazo!e. 

[0051] Substantially following the method, described in detail herein above in Example 2, the compound of invention 
Example 64 is prepared. 
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E xample 64 

[4gjgaj3hjy^ .4 4a.5.5a.6.11,t2a-cctahydro- 

3. 5,10,1 2^ 2a-pentahydroxy-B-methy:-l , 11 -d:oxc-2-nriphthacenecarbcxamlde h ydraaromlde 

Example 65 

[ 4S-(4a!ph a . 1 2 aa:pha)H-(D;methyIamino)-94[2-(d:m^ 

octahydro-a.S.IO.^.^a-pentahydi-oxy-B-methy'-I.II'dioxo-g-naphthacenecarboxamidG 

[0052] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
64 and dimethylamine. 

[0053] Substantially following the method, described in detail herein above In Example 2, the compound of invention 
Example 66 is prepared. 

Example 66 

[ 4S-(4aIpha,12aa!pha)]-9-[(2-Bromo-2-methyl-1-oxo butyl)amino]-4-dimethyiamino)-1 ,4, 4a, 5,5a, 6, 11 ,12a-octahydro- 
3,5,1 0,1 2,1 2a-pcntahydroxy-6-mcthyl-1 ,1 1 -dioxo-2-naphthaccnccarboxamidc hydrobromide 

Example 67 

[4S-(4aipha,12aa!pha)]-4-(Dimethylamm^^ 

octahydro-3,5,10 t 12,12a-pcntahydroxy-6-mothyI-1 ( 11-dioxo-2-naphthaccnccarboxamido 

[0054] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
66 and cthylamine. 

[0055] Substantially following the method, described in detail hereinabove in Example 2, the compound of invention 
Example 68 is prepared. 

Example 68 

[4S-(4alpha,12aalpha)]-9T(2-Bromo-3-hydro^ 

octahydro>3,5,10,12 t 12a-pentahvdroxv-6-methyl-1,11-2-naphthacenecarboxamide hydrobromide 
Example 69 

[4S-(4alpha,12aalpha)1-4-(Dimethylamino)-9-ff2-(dimethylamino)-3-hydroxy-1-oxopropyl]amino1-1,4,4a,5 ? 5a > 
ejl.^a-octahydro-S.S.IO.^.^a-pentahydroxy-e-methyl-I.H-dioxo^-naphthacenecarboxamide 

[0056] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
68 and dimethyiamine. 

Example 70 

r7S-(7a[pha,10aalpha)1-N-[9-(Amino^ 
11-pcntahydroxy-5-mothyl-10,12-dioxo-2^ 

[0057] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
68 and 4-methyI imidazole. 

[0058] Substantially following the method, described in detail herein above in Example 2, the compound of invention 
Example 71 is prepared. 
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Example 71 

[4S-[4a:pha.12aa'pha;>9-[(2-Bram3^-mer^ 

ostariydra-S.S/O.'Ig.iaa'pentahydroxy-S'methyi-l .ll -d:cxo-2-r^phtracenecarboxamlda hyd r 3bromlde 
Example 72 

[4S-(4a:pha.12aa:pha)]-9-[[2-(Diethyi 

[0059] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
71 and diethyiamine. 

Example 73 

[7S-(7aIpha.10aa;pha)]-N-[9-(Aminocafo^ 

11-pentahydroxy-5-methyl-10-12-dioxo-2-naphthacenyll-q-(mercaptomethyl)-1-piperazineacetamide 

[0060] The titled compound is prepared by the procedure of Example 5. The reactants arc the product from Example 
71 and piperazine. 

[0061] Substantially following the method, described in detail herein above in Example 2, the compound of invention 
Example 74 is prepared. 

Example 74 

[7S-(7alpha,10aalpha)I-4-[[9-(Amino^ 

11-pontahydroxy-5-mothyl-10~12-dioxo-2-naphthacenyl]amino]~3-bromo-4-oxobutanoic acid hydrobromide 
Example 75 

[7S-(7aIpha,10aalpha]-4-[[9-(Aminocafo^ 

1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyI]aminol-3-(hexylamino)-4-oxobutanoic acid 

[0062] The titled compound is prepared by the procedure by Example 5. The reactants are the product from Example 
74 and n-hexylamine. 

Example 76 

[7S-(7alpha.10aalpha)]-4-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a-6,6a,7.10.10a > 12-octahydro-1.6.8.10a t 
1 1 -pentahydroxy-5-methyI-10,12-dioxo-2-naphthacenyllaminoltetrahydro-6-(hydroxymethyl)-2H-1 ,2-isoxazine- 
2-propanoic acid 

[0063] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
74 and 6-(hydroxymothyl)-1 ,2-isoxa7ino. 

Example 77 

[7S-(7alpha,10aalpha)]-4-[[9-(Aminocarb^ 

11-pentahydroxy-5>methyI-10,12-dioxo-2-naphthacenyl]amino]-3-[ethyl(phenyImethyl)amino]-4-oxobutanoic acid 

[0064] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
74 and N-ethylbenzylamine 

[0065] Substantially following the method, described in detail herein above in Example 2, the compound of invention 
Example 78 is prepared. 
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Ex ample 78 

j7S-(7a:pha.1Caa:pha);-5-[[a-^ 

«1-pentahydroxy-5-methy:-10.1^^ acid hydrobromide 

Example 79 

[7S-[7ai|)haJ0^^ 

11-pentahydroxy-5-methyi-1Q.12-d;oxo-2-naphthac^^ acid 

[0066] The titled compound is prepared by procedure of Example 5. The reactants are the product from Example 78 
and cyclopropylamine. 

[0067] Substantially following the method, described in detail herein above !n Example 2, the compound of invention 
Example 80 is prepared. 

Example 80 

[4S-(4alpha.12aalpha)]-9-[(g-Brom 

3,5,10,12,12a-pcntahydroxy-6-mcthyl-1 t 11-dioxo-2'naphthacenccarboxamido hydrobromide 
Example 81 

f4S-(4alphaJ2aa!pha)H-(Dimethy^ 

octahydro-3,5,10,12,12a-pcntahydroxy-6-mcthyl-1-11-dioxo-2-naphthaccnccarboxamide 

[0068] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
80 and dimethylamine. 

[0069] Substantially following the method, described in detail herein above in Example 2, the compound of invention 
Example 82 is prepared. 

Example 82 

[4S-(4alpha,12aalpha)]-9-[[Bromo(4-hydroxyphenyl)-acetyl]amino]-4-(dimothy]amino)-1 ,4,43,5,58,6,11,123' 
octahydro-3 ? 5 ? 10,12 ? 12a-pentahydroxy-6>methyl-1,11-dioxo-2-naphthacenecarboxamide hydrobromide 

Example 83 

[4S-(4alpha,12aalpha)1-9-[f(Butylamm 

octahydro-3,5J0J2 t 12a-pentahydroxy-6Hiiethyl-1 t 11'dioxo-2-naphthacenec3rboxarnide 

[0070] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
82 and n-butylamine. 

[0071] Substantially following the method, described in detail herein above in Example 2, the compound of invention 
Example 84 is prepared. 

Example 84 

[4S-(4alpha,12aa!pha)]-9-[[Bromo(4-methoxyphenyi)-acetyl]amino]-4-(dimethylamino)-1, 4,4a. 5,5a.6,11 t 12a- 
octahvdro-3 t 5 ? 10.12 ? 12a-pentahydroxv-6-methvl-1,11-dioxo-2-naphthacenecarboxam^de hydrobromide 

Example 85 

[4S-(4a!pha.12aaipha)]-4-(D;methyIamino^ 

octahydro-3,5, 10,12,1 2a-pentahydroxy-6-methyl-1 -1 1 -dioxo-2-naphthacenecarboxamide 

[0072] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
84 and dimothyiamine. 

[0073] Substantially Mowing the method, described in detail herein above in Example 2, the compound of invention 
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Example 88 is prepared. 
Example BS 

[4S-(4alpha.12aa!pha)]-9-[[Bromo[4-^^ 

octahydro-3 1 5,10 t l2 t 12a-pentahydroxy-6-methy;-1 ,11-d:oxo-2-naphthacenecarboxamide hydrobromide 
Example 87 

[45-(4alpha.12aa:pha)]-4-(D:mcthylamino)-9-^ 

1 t 4,4a.5,5a,6,11,12a-octahydro-3,5 1 10,12.12a-p8ntahydroxy-6-methy:-1,11'dioxo-2"napMh 

[0074] The titled compound is prepared by the procedure of Example 5. The rcactants arc the product from Example 
86 and N-ethylmethylamine. 

[0075] Substantially following the method, described in detail herein above in Example 2, the compound of invention 
Example 88 is prepared. 

Example 88 

[4S-(4a1pha.1 2aaIpha)]-9-[[Bromo[4-(dimethylamino)-phenyl]acetyl]amino]-4-(dimethyIamino)-1 ,4,4a,5,5a,6,-1 1 ,1 2a- 
octahydro-3,5,10 t 12,12a-pentahydroxy-6-methyl-1 T 11-dioxo-2-naphthacenecarboxamide hydrobromide 

Example 89 

[4S-(4aIpha,12aalpha)]-4-(Dimethylami 

5,53,6,1 1,12a-octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 .11 -dioxo-2-naphthacenecarboxamide 

[0076] The titled compound is prepared by the procedure of Example 5. The reactants are the product from Example 
88 and N-allylamine. 

Example 90 

[7S-(7alpha,10aalpha)]-N-[2-[[9-(Amm 

11-pentahydroxy-5-methyl-10 t 12>dioxo-2-naphthacenyl]amino]-2-oxoethyllcarbamic acid 1 ,1-dimethylethyl ester 

[0077] To a room temperature solution of 0.1 75 g of N-(tert-butoxycarbonyl)glycine in 5 ml of methylene chloride is 

added 0.91 g of dicyclohexylcarbodiimide. The reaction mixture is stirred for 30 minutes, filtered and concentrated in 

vacuo . The residue is dissolved in 2 ml of N-methylpyrrolidone and added to a solution of 0.1 42 g of 9-amino-5-hydroxy- 

6-deoxytetracycline in 2 ml of N-methylpyrrolidinone. After 2 hours, the solvent is concentrated in vacuo and the residue 

is punfied by reverse phase chromatography to give 0.160 g of the desired product. 

MS(FAB):m/?617(M+H) 

1 H NMR (CD 3 OH): 5 8.30(d,1H,J-8.1 Hz t H-8); 

6.87(d,1H,H-7); 4.37(bs,1 H,H-4), 4.18(s,2H,CH 2 CON-); 3.53(dd,1H.J=8.25 and 11 .40 Hz,H-5); 2.93(bs,6H,N(CH 3 ) 2 ); 
2.70-2.90(m,2H,H-4a and H-6); 2.51(dd,1H,J=8.25 and 12.36 Hz,H-5a); 
1.96(s,9H,t-butyl); 1 .50(d.3H,C(6)-CH 3 ). 

Example 91 

[4S-(4alpha.12aalpha)]-9-[(AminoacetyI)amino]-4-(dimethylamino)-1.4.4a 5.5a.6.11 ,12a-octahydro-3,5,10 ? 12 ; 12a■ 
pcntahydroxy-6-mcthyl-1 t 11-d;oxo-2-naphthaccnccarboxamido 

[0078] The product from Example 90 is dissolved in 4 ml of trifluoroacetic acid/anisole (9:1), stirred for 45 minutes 

and slowly poured into 1 50 ml of diethyl ether. The precipitate is collected and purified by reverse phase chromatography 

to give 0.10 g of the desired product as a gold glass. 

MS(FAB):m/?517(M+H). 

1H NMR (CD3OH): 6 8.24(d.1H,J=8.2 Hz.H-8): 

6.92(d,1H,H-7);4.35(bs,1H,H-4);3.91(s f 2H,CH 2 COISi-);3.52(dd,1H.J=8.24 and 11.40 Mz,H-5); 2.92(bs,6H.N(CH 3 ) 2 ); 
2.7Q-2.90(m,2H,H-4a and H-6): 2 52(dd,1 H,J=8.24 and 12.36 H?.H-5a): 1 50(d 3H,C(6)-CH 3 ). 
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Example 92 

[4S-[4a;pha.12aa!pha);-9-[L-(N-MetW^ .Iga-cctahydro- 
3,5.1 0.1 2.1 2a~pentahydroxy-6-methy:-1 ,11 -dioxo-2-r aphtfracenecarboxamldo 

[0079] The title compound is prepared by the tandem procedure of Examples 90 and 91 . 

N-(tert-butoxycarbonyI)-N-methyI-L-Ieucine Is coupled with 9-amino-5-hydroxy-6-deoxytetracycIine to give the protect- 
ed intermediate which is then deprotected and purified to give the desired compound. 
MS (FAB): m/z 587 (M+H). 
1H NMR (CD 3 OH): 5 8.11(d,1H,J=8.2 Hz,H-8); 

6.97(d,1H f H-7); 4.37(bs,1H,H-4): 4.0B(dd,1H,CHCONH); 3.53(dd,1H,J-8.25 and 11.40 Hz,H-5); 2.94(bs,6H,NMe 2 ); 
2.70-2.90(m,2H,H-4a and H-6); 2.71(s,3H,NCH 3 ): 2.51(dd,1H,J-8.25 and 12.36 Hz,H-5a); 1.52(d ; 3H, J-7.1 Hz, C(6) 
-CH 3 ); 1.5-1 .6(m,3H,CH-CH 2 C); 0.90(d,6H,Me 2 CH). 

Example 93 

[4S-(4alpha,12aalpha)-9-[(L-Glutamyl)aminol-4-(dimethylamino)-1 t 4.4a.5.5a,6,11,12a-octahy 
pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacenecarboxamide 

[0080] The title compound is prepared by the tandem procedure of Example 90 and 91 . tert-Butyl N-(tert-butoxycar- 
bonyl)-y-L-glutamate is coupled with 9-amino-5-hydroxy-6-deoxytetracycIine to give the protected intermediate which 
is then deprotected and purified to give the desired compound. 
MS(FAB): m/z 589 (M+H). 

Example 94 

[4S-(4alpha,12aalpha)-9-[(L-Aspartyl)amino]-4-(dimethylamino)-1 ,4,4a, 5,5a,6, 11 ,1 2a-octahydro-3,5,10,12,12a- 
pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacenecarboxamide 

[0081] The title compound is prepared by the tandem procedure of Example 90 and 91 . tert-Butyl N-(tert-butoxycar- 
bonyl)-p-L-aspartate is coupled with 9-amino-5-hydroxy-6-deoxytetracycline to give the protected intermediate which 
is then deprotected and purified to give the desired compound. 
MS (FAB): m/z 575 (M+H). 

Example 95 

[4S-(4alphaJ2aalpha)|-9-f(D-Phenylalany^ 
pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacenecarboxamide 

[0082] To a room temperature solution of 0.40 g of N-(9-fluorenylmethoxycarbonyl)-D-phenylalanine in 20 ml of meth- 
ylene chloride/tetrahydrofuran (1:1) is added 0.095 g of dicyclohexylcarbodiimide. The reaction mixture is stirred for 1 
hour, filtered and concentrated in vacuo . The residue is added to a solution of 0.151 g 9-amino-5-hydroxy-6-deoxytet- 
racycline in 3 ml of N-methylpyrrolidone and the mixture is stirred for 4 hours. One ml of piperidine is added and the 
mixture stirred for an additional 20 minutes. The reaction mixture is slowly poured into 150 ml of stirring diethyl ether 
and the resulting precipitate is collected. The light yellow powder is purified by preparative chromatography to give 
0.049 g of the desired product as a dark yellow glass. 
MS(FAB):m/z607(M+H). 

1 H NMR (CD3OH): 6 8.11(d,1HJ-6.9 Hz.H-B); 7.31 (bs,5H,C 6 H 5 ); 6.92(d,1 H,H-7); 4.40(t,1 H,J-8.9 Hz, CHCO); 4.37 
(bs,1H,H-4); 3.53(dd,J-8.25 and 11 .40 Hz, H-5); 3.15(d,2H,J-8.9 Hz,CH 2 CHO); 2.92(bs,6H,NMe 2 ); 2.70-2.90(m,2H, 
H-4a and H-6); 2.51(dd,1H,J=8.25 and 12.35 Hz,H-5a); and 1 .50(d,3H,J=7.1 Hz, C(6)-CH 3 ). 

Example 96 

[4S-(4alpha,12aalpha)]-9-[(L-Phenylalanyl)amino]-4-(dimethy!amino)-1.4,4a.5,5a,6,11,12a-octahydro-3.5,l0,12,12a- 
pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacenecarboxamide 

[0083] The title compound is prepared by the procedure of Example 92 using N-(9-fluorenyimethoxycarbonyl)-L- 
phcnyialanine as the a-aminoacyl component. MS (FAB)- m/z 607 (M+H). 
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1 H NMR ;CD.OH): S 8.11 (d,1H J-6.S Hz.H-B); 7.31 (bs ; 5H C 6 H 5 ); B.92(d.1H.H-7); 4.40(t.1H.w-B 9 Hz: CHCO): 4.37 
(bs.1H.H-4): 3.53(dd.J-8.25 and 11 .40 Hz, H-5); 3.15(d,2H,w=B.9 Hz, CH 2 CHC): 2.92(bs.6H,NVc a ), 2.7C-2.9C(m.2H. 
H-4a and H-6); 2.51(dd T 1H,J-3.25 and 12.35 Hz,H-5a); ar.d 1.5C(d,3H f J-7.1 Hz, C(6}-CH S ). 

Example 97 

[jj^ajpj^ajgaj^ 4.4a. S.5a,6,11 Jga-octahydro- 

3,5,1 0,1 2.1 2a-pentahydroxy-S"methyl-1. 11 -d i oxQ"2»naph thac enecarboxamidB 

[0084] The tKc compound is prepared by the procedure of Example 92 us:ng N-(9-f!uorcny:mcthoxycarbonyi)-f}- 

cydohexyi-L-alanlne as the a-amlncacyl component. 

MS(FAB):m/z613(M+H). 

Example 98 

[4S-(4aipha. 1 2aalpha)1-9-[(L'Lcucyl)-am!no]-4-(dimcthyIamino)-1 ,4,4a,5,5a,6, 1 1 . 1 2a-octahydro-3,5, 1 0. 1 2 . 1 2a- 
pentahydroxy-6-methyH ,1 1 -dioxo-2-naphthacenecarboxamido 

[0085] The tile compound is prepared by the procedure of Example 92 using N-{9-fIuorcnyImcthoxycarbonyI)-L- 
leucine as the a-aminoacyi component. 
MS(FAB): m/z 573 (M+H). 

Example 99 

[4S-(4alpha ,1 2aalpha)-9-[(L-Glutaminy])amino]-4-(dimethylamino)-1 , 4,48,5,58,6,11, 12a-octahydro-3 ( 5,10 t 12,12a- 
pentahydroxy-6-methy!-1 ,11 -dioxo-2-naphthacenecarboxamide 

[0086] The tile compound is prepared by the procedure of Example 92 using N-(9-fluorenyImethoxycarbonyl)-L- 
glutamine as the a-aminoacyl component. 
MS(FAB): m/z 588 (M + H). 

Example 100 

[4S-(4alpha,12aalpha)-9-[(L-Prolyl)amino^ 
pentahydroxy-6-methyl-1 ,1 1 -dioxo-2-naphthacenecarboxamide 

[0087] The title compound is prepared by the procedure of Example 90 coupling L-proIine with 9-amino-5-hydroxy- 

6-deoxytetracycline. 

MS(FAB): m/z 557 (M + H). 

Example 101 

f4S-(4alpha,12aalpha)-9-f(L-(N,N-Dimethylph 

3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthaccnecarboxamide 

[0088] The title compound is prepared by the procedure of Example 90 coupling L-{N .N-dimethyl)-phenyIa!anine with 

9-amino-5-hydroxy-6-deoxytctracycline. 

MS (FAB): m/z 635 (M+H). 

Example 102 

[4S-(4alpha.12aalpha)-9-[(L-Tyro 

pentahydroxy-6-methyl>1.11-dioxo-2-naphthacenecarboxamide 

[0089] To a room temperature solution of 4.60 g of IM-(9-fIuorenylmethoxycarbonyI)-0-(tert-butyl)-L-tyrosine In 50 ml 
of methylene chloride/tetrahydrofuran (1 :1 ) is added 1 .04 g of dicyclohexylcarbodiimide. The reaction mixture is stirred 
for 1 hour, filtered and concentrated in vacuo . The residue is added to a solution of 2.30 g 9-amino-5-hydroxy-6-deox- 
ytctracyclino in 30 ml of N-methylpyrrolidonc and the mixture is stirred for 4 hours Five ml of pipcridino is added, the 
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mixture stirred for an additional 30 minutes and concentrated in vacuo. The rescue is dissolved :r. 30 ml of trifi~o K oaoet'c 
ac:d/an:soio (9:1). stirred for 46 minutes and slowly poured into 1000 ml of ciethyl cthe r . The resulting precipitate is 
collected and purified by reverse phase chromatography to give * .3 g of the desired p^aduat as a gold glass. 
MS (FAB): ml? 623 (M+H). 

Example 1 03 

[4S-(4a'pha.12aaIpha)-9-[(L-Lysyl)am;no]-4^^ 
pentahydroxy-6-methy!-1 .11-dioxo-2'naphthacenecarboxamide 

[0090] The title compound is prepared by procedure of Example 1 02 using N^(9-fiuarenylmethoxycarbonyI)-N?-(tert- 
butoxycarbonyl)-L-iysine and 9-amino-5-hydroxy-6-deoxy!etracycIine. 
MS(FAB): m/z 588 (M+H). 

Example 104 

[4S-(4alphaJ2aa!pha)-9-f(L-Tiyptoph .^a-octahydro-S^.1 0.12, 12a- 

pentahydroxy-6-methyl-1.11-dioxo-2-naphthacenecarbo xamide 

[0091] The titled compound is prepared by procedure of Example 102 using N a -(9-fIuoreny[methoxycarbonyl)-N- 
trityl-L-tryptophan and 9-amino-5-hydroxy-6-deoxytetracycline. 
MS (FAB): m/z 646 (M+H). 



Claims 

1. A compound of the formula: 




wherein: 

R is a-CH 3 ; 

R 1 is selected from hydrogen; straight or branched (C^C^ alkyl group selected from methyl, ethyl, propyl and 
butyl; straight or branched (C r C 4 ) alkyl group optionally substituted with amino; (hoterocyclo)methyl group 
said heterocycle selected from imidazolyl and 3-indolyl; (C 5 -C 6 ) cycloalkylm ethyl group selected from (cy- 
clopentyl)methyl and (cyclohexyl) methyl; (C 2 -C 4 )carboxamidoaIkyl group selected from carboxamidomethyl 
and carboxamidoethyl; 

R 2 is selected from hydrogen and (C<,-C 2 ) alkyl selected from methyl and ethyl; W is selected from amino; 
(C^Cg) straight or branched alkyl monosubstituted amino group substitution selected from methyl, ethyl, n- 
propyl, 1-mcthylcthyI. n-butyl, 1-mcthylpropyl, 2-mcthyIpropy! t n-hcxyl and n-octyl; (C 3 -C s ) cycioalkyl mono- 
substituted amino group substitution selected from cyclopropyl, cyclopentyl and cyclohexyl, 
[(C 4 -C 5 ) cycioalkyl] (C 1 -C 4 ) alkyl monosubstituted amino group substitution selected from (cyclopropyl)methyl 
and (cyclop ropy I) ethyl; (C 3 -C4) aikenyl monosubstituted amino group substitution selected from aliyl and 
3-butenyI; (C 7 -C 10 ) aralkylamino group selected from benzyl, 2-phenyIethyl and 1-phenylethyl; straight or 
branched symmetrical disubstituted (C 2 -C 4 ) alkylamino group substitution selected from dimethyl and diethyl; 
straight or branched unsymmetrica! disubstituted (C 3 ) alkylamino group substitution selected from methyl 
(ethyl);(C 2 -C 5 ) azacycloalkyl group selected from pyrrolidinyl and piperidinyl; 1-azaoxacyc:oaIky; group se- 
lected from morpholinyi; substituted 1 -azaoxacyclo- alkyl group selected from 2-(C 1 -C 3 )aIkyImorphoiinyl; [1 .n]- 
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diazacycloalky! and substituted [1 ,n]-riiazacycloalky. group selected *ram piperaz;ryl, 2-(C 1 -C 3 )aIky> piper- 
a/inyl, 4-(C r C 3 )alkyIpipcraz!ny r , and 2,5-diaza-5-mcthylbicycio[2.2.*:]hcpt-2-yl and the diastcrcomcrs and 
enantiomers of sa;d [1 ,n]- diazacycloalky'. and substituted [1 .n]-diazacycIoaIky! grcup: 1 -azathiacycioalkyi and 
substituted l-azathiacycloaikyl group selected from thiomcrphclinyi and 

2-(C r C 3 )alky:th:omorpho!inyI; N-azoIyl group selected from 1 -imidazolyl; (helerocyclejmethyiamino group se- 
lected from 2- or3-th;enyImethyiamino and 2-, 3- or4-pyr;dyImethy'am:no; (C r C 4 )aikoxycarbony!am:no group 
substitution selected from methoxycarbonyiamino, ethoxycarbonyiam.r.o, and 1,1-dlmethyIethQxycnrbonyI- 
amino; or R 1 and W taken together are -CH 2 CH 2 CH 2 NH-: 

and the pharmacologically acceptable organic and inorganic salts or meta! complexes. 
A compound of the formula: 




wherein: 

Y is selected from (CH 2 ) n X, n = 0-5, X is halogen selected from bromine, chlorine, fluorine and iodine; alter- 
natively, X is a protected amino selected from trifluoroacetylamino, {C^C 4 ) alkoxycarbonylamino [selected 
from t-butoxycarbonyiamino, methoxycarbonyiamino, ethoxycarbonylamino, allyloxycarbonylamino and 
1,1,1-trichlorocthoxycarbonyl- amino], (C 7 -C 14 ) arylalkoxycarbonylamino selected from benzyloxycarbo- 
nylamino, naphthylmethoxycarbonylamino, 9-fluorenylmethoxycarbony!amino, p-methoxybenzyloxy- carbon- 
ylamino, andp-nitrobenzyloxycarbonylamino, (C 7 -C 23 ) arylalkylamino selected from benzylamine, p-methoxy- 
bcnzylamine, p-nitrobcnzylamine, tritylamine and 4-methoxytrity!amine; 
R, R 1 and R 2 are as defined in Claim 1 . 

The compound according to Claim 1 wherein said inorganic salts comprise: hydrochloric, hydrobromic, hydroiodic, 
phosphoric, nitric or sulfate; said organic salts comprise: acetate, benzoate, citrate, cysteine or other amino acid, 
fumarate, glycolate, maleate, succinate, tartrate, alkylsulfonate or arylsulfonate; and said metal complexes com- 
prise: aluminum, calcium, iron, magnesium, manganese and complex salts. 

; A compound according to Claim 1 , 

[4S-(4alpha,12aalpha)]-4-(dimethylamino)-1,4,4a,5,5a, 6,11 ,12a-octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6- me- 
thyl-9-[[(dimethylamino)acetyl]amino]-1,11-dioxo- 2-naphthacenecarboxamide; 

[4S-(4alpha, 12aalpha)]-4-(dimethylamino)-9- [[(dimcthylamino)acetyI]amino]-1 ,4,4a,5,5a,6,11 ,12a- octahydro- 
3,5,10,12,12a-pentahydroxy-6-methyl-1.11-dioxo-2-naphthacenecarboxamide monohydrochloride; 
[4S-(4alpha, 12aaIpha)H-(dimethylamino)-1 ,4,4a,5,5a,-6,11 ,12a-octahydro-3,5, 10,1 2,1 2a-pentahydroxy-6 -me- 
thyl- 1 ,11-dioxo-9-[[(dimcthyIamino)acetyl]amino]-2-naphthaccnccarboxamide dihydrochloride; 
[7S-(7aIpha,10aalpha)J-N-[9-(aminocarbonyl)-7-(dimethy!amino)-5,5a t 6,6a,7,10,10a,12-octahydro- 1 ,6,8,10a, 
1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2- naphthacenyl]-1 -pyrrolidineacetamide; 

[7S-(7aIpha,10aalpha)]-N-[9-(aminocarbonyi)-7-(dimcthy[am!no)-5,5a,6,6a,7 l 10 1 10a,12-octahydro-1 ,6,8, 10a, 
1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyI]-1 -piperidineacetamide; 

[4S-(4alpha,12aaIpha)]-9-[[(buty!amino)acetyl]amino]- 4-(dimethyIamino)-1 4,4a,5,5a,6,11 ,12a-octahydro-3,5, 
10.12.12a-pentahydroxy-6-methyI-1 ,11-dioxo-2-naphthacenecarboxamide; 

[4S-(4aIpha,12aaipha)]-4-(dimethylamino)-9-|[(diethyIamino)acety!laminol-1,4,4a,5,5a,6 t 11 ,12a-octahydro- 
3,5,10,12.1 2a-pentahydroxy-6-methyI-1 . 1 1 -dioxo-2-naphthacenecarboxamide: 

[4S-(4aIpha,12aalpha)]-4-(dimethyIamino)-1 ,4,4a,5,5a,6,11,12a-octahydro-3,5,1 0,12,1 2a-pentahydroxy-6-me- 
thyl- 1.11-dioxo-9-[[(1.1-d;mcthyIethylamino)acetyI]amino]- 2-naphthacenecarboxamide; 

[7S-(7alpha,10aaIpha)]-N-[9-(aminocarbonyI)-7-(dimcthylamino)-5.5a.6.6a.7,10,10a l 12-octahydro-1,6,8, 10a, 
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11 -pe^tahydroxy-5-m ethyl- lC.12-dioxo~2-naphth^ 
[4S-(4alpha,12aalpha)]-4- (dimethyl^ 

thy I- l.1l-dioxo-9-[[[(pher.ylmethyI)ani:r.3lacetyI]amino]-2- naphthaceneca~)Dxar de cihydrochtoride; 
[4S-(4aIpha t 12aaipha)]-4-(d;rrethyIamlno)-1 1 4 t 4a,5 t 5a,- 6,11,12a octahyd -0-3.5. 10,*! 2,« 2a-pentabydroxy-S-me- 
thyM.1l-dioxo-9-[I[(2-thienyImethyl)amiro]acetyI]amino]-2- naphthacenecarbcxamide dihydrcchloride; [4S- 
(4a!pha,12aa!pha)M-(dimethylamino)-1 A4 

9 -[[[(2-m ethyl propyl) am! no] acetyl] am ino]-1 ,ll-dioxo-2-naphthacenecarbcxarnide di hydrochloride; 
[4S-(4alpha,12aaIpha)H-(d:methyIamino)-l,4,4a l 5,5a,- 6,11,12a-octahydro-3,5,l0,12,l2d-pentahydroxy-S~rnc- 
thyl-l 11-dioxo-9-[[[(2-pyr;dinyImethyi)am;no;acetyI]am:r!o;2-naphthacenecarbcxamide dihydrochioride; 
[4S-(4aIpha,12aalpha)]-4-(d!mcthylam^ 

3.5,10,l2,12a-pentahydroxy-6-methyI-l.l1-dioxo-2-naphthacenecarboxamide dihydrochioride; 
[7S-(7aIpha,10aaipha)]-N~[9-(aminocarbonyI)-7-(^^ 10a, 
11-pcntahydroxy-5-mcthyMG t 12-dioxo-2-naphtha- ccnyI]-a-mcthyl-1-pyrroildinccarboxam!dc: 
[4S-(4alpha,12aaIpha)]-9-[[[(cyciopropyImethyI)amino]- acetyl]amino]-4-(dimethylamino)-1 ,4,4a,5,5a,6,l1 ,12a- 
octahydro-3,5, 10,1 2,1 2a-pentahydroxy-6-methyI-1 ,11- dioxo-2-naphthacenecarboxamide: 
[4S-(4aIpha t 12aalpha)]-4-(d:mcthylamino)-9-[[(dimcthyIamino)acctyl]amino]-l ,4,4a,5,53,6,1l ,12a-octahydro- 
3,5,10, 1 2,1 2a-pentahydroxy-6-methyl-1 . 1 1 -dioxo-2-naphthacenecarboxamide sulfate; 
[4S-(4aIpha,12aalpha)]-4-(dimethyIamino)-9-[[(d:methyIamino)-1-oxopropyI]amin^ 
dro-3,5,10,12,12a-pcntahydroxy-6-mcthyl-1,1l-dioxo-2- naphthacenccarboxamidc dihydrochioride; 
[4S-(4aIpha t 12aaIpha)]-4-(dimethyIamino)-9-[[(dimethyIamino)-1-oxopropyl]amino]-1 f ^ 
dro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methyM ,11 -dioxo- 2-naphthacenecarboxamide monohydrochloride; 
[4S-(4alpha, 1 2aaipha)]-4-(dimethyIamino)-9-[[(dimethyIamino)-1 -oxopropyI]amino]-l ,4,4a,5,5a,6, 1 1 , 1 2a-octahy- 
dro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methy!-1 ,11 -dioxo- 2-naphthacenecarboxamide; 

[4S-(4alpha, 12aaIpha)]-4-(dimethyIamino)-9"[[(dimcthylamino)acctyI]amino]-1 ,4,4a,5,5a,6,11 ,12a-octahydro- 

3,5,1 0,12, 12a-pentahydroxy-6-methy!-1 : 11-dioxo-N-(1-pyrroIidiny!methyi)-2-naphthacenecarboxamide; 

[4S-(4aIpha,12aalpha)]-4-(dimethyIamino)-9-[[(hexylamino)acetyl]amino]^ 

3,5,10, 12, 12a-pcntahydroxy-6-mcthyl-1 : 11-dioxo-2- naphthacenccarboxamide dihydrochioride; 

[7S-(7a!pha,10aalpha)]-N-[9-(Aminocarbon^ 

11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyl]-5-methyl-2,5-diazabicydo[2:2;1]heptane- 2-acetamide; 
[7S-(7alpha,10aa!pha)]-N-[9-(Aminocarbonyl)- 7-(dimethylamino)-5,3a,6,6a t 7,10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyI-10,12-dioxo-2- naphthacenyI]-3-methyl-4-morphoIineacetamide; 
[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)- 7-{dimethylamino)-5,5a,6,6a,7 T 10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-mcthyl-10,12-dioxo-2-naphthacenyl]-2-azabicyclo[2;2;1]heptanc-2-acetamido; 
[7S-(7a!pha,10aaIpha)]-N-[9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyI-10,12-dioxo-2-naphthacenyl]-4-methyI-1-pipera7inecarboxamide; 
[7S-(7aIpha,10aa!pha)]-N-[9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyl]-4-hydroxy-1-piperazineacetamide; 
[7S-(7aIpha,10aa!pha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-l ; 4,4a.5.5a : 611 ,1 2a- octahyd ro- 3,5,1 0,1 2,1 2a- 
pentahydroxy-6-methyl-1 0,1 2-dioxo-2- naphthacenyl]-4-methoxy-a-methyl-1 -ptperazinecarboxamide; 
[7S-(7alpha,10aalpha)]-N-I9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyl]-4-(aminomethyl)-a-mcthyl-1-piporldine- acctamldo; 
[4S-(4aIpha,1 2aaIpha)]-4-(Dimethylamino)-1 ,4,4a,5,5a,- 6,1 1 ,1 2a-octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6-me- 
thyl- 9-[[2-methyt-2-(methylamino)-1-oxopropyl]amino}-1.11-dioxo-2-naphthacenecarboxamide; 
[4S-(4a!pha,12aaIpha)]-4-(Dimethylamino)- 9-[[2-(dimethyIamino)-2-methyI-1-oxopropy!]amino]- 1,4,4a,5,5a, 
6,11,1 2a-octahydro-3,5, 1 0.12.1 2a-pentahydroxy-6-methyl- 1,11 -dioxo-2-naphthacenecarboxamide; 
[4S-(4aipha,12aalpha)]-4-(Dimethylam 1,4,4a,5,5a, 
6,11 ,12a-octahydro-3. 5,10, 12,12a-pcntahydroxy-6-mcthyl-1, 11 -dioxo-2-naphthacenecarboxamide; 
[4S-(4alpha,12aaipha)]-4-(DimethyIamino)- 9-[[2-(ethylamino)-2-methyl-1-oxobutyl]amino]- 1 ,4,4a,5,5a,6,11 ,12a- 
octahydro-3 5.10.12.12a-pentahydroxy-6-methyl-1.11-dioxo-2-naphthacenecarboxamide: 
[4S-(4aIpha,12aalpha)]-9-[(AminoacotyI)am 

3,5,10,12.1 2a-pentahydroxy-6-methyI-l , 1 1 -dioxo-2- naphthacenecarboxamide; 

[4S-(4aIpha, 12aa!pha)]-9-[(L-Prolinyl)amino]-4- (dimethylamino)-l ,4.4a.5.5a,6, 11,1 2a-octahydro- 3,5,1 0,1 2,1 2a- 
pentahydroxy-6-methyl-1 ,11-dioxo-2- naphthacenecarboxamide; 

[4S-(4a!pha,12aa!pha)I-9-[(L-Leucyi)amino]-4- (dimethylamino)-l ,4,4a,5,5a,6,11 ,12a-octahydro- 3,5,10,12,12a- 
pentahydroxy-6-methyI-1 ,1 1 -dloxo-2- naphthacenecarboxamide: 

[4S-(4aIpha,12aalpha)]-9-[(L-Tryptophanyl)amino]-4- (dimethylamino)-l 4,4a,5,5a,6 t 11 ,12a-octahydro- 3,5,10, 
12,1 2a-pentahydroxy-6-methyI- 1.11 -dioxo-2- naphthacenecarboxamide: 

r4S-(4a[pha,12aaipha)]-9-[(L-Glutamyi)am!no]-4-(d:mcthyiamino)-1.4 t 4a,5,5a.6,l1,12a-octahydro- 
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3.5 . 1 0,1 2 . 1 2a-pentahydroxy-6-methyI-1 . 1 1 -dioxo-2- raphthacenecarboxarnltie: 

[4S-(4aIpha,12aaIpha)]-9-;;^G:«:arr::nyl)amino]-4- [dmcthylarninoj-l ,4,4a ; 5,5a,6,1 M2a-octahydro- 3,5,10,12, 
12a-pentahydroxy-6-me!hyI-1. 11 -dioxo-2- naphthacenecarboxamde. 

:4S-(4aIpha,12aaIpha)]-n-;(L-LysyI)amIno]-4- (d:metftyIam!na)-1 ! 4.4a.S.5a.6.1M2a-oc!ahydro- 3.5,10,12.12a- 
per.!ahydroxy-6-m ethyl- 1 ,11 -dioxo-2- naphthacenecarboxamide: 

[4S-(4alpha,12aalpha)]-9-[[L-b-(CyclohexyI)alanyl]- amino]-4-(dimethyIamino)-1,4.4a,5,5a t 6,11,12a-octahydro- 
3.510,12.1 2a-pentahydroxy-6-methyI-1 1 1 -dioxo-2-naphthacenecarboxam:de: 

[4S-(4alpha, 12aaIpha)]-9-[L-(N-MethyIleucyi)amino]-4- (dimethyiamino)-1.4.4a,5.5a,6,11 ,12a-octahydro- 3,5,10, 
12. 1 2a-pentahydroxy-6-methyl-1 1 1 -dioxo- 2-naphthacenecarboxamiae. 

A compound which is one of 

[4S-(4aIpha, 1 2aaipha)]-4-(Dimethyiamino)- 1 ,4,4a t 5 t 5a,6,1 1 ,1 2a-octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-S -me- 
thyl- 9 -[[(mcthoxyami no) acetyl] ami no]- 1,11 -dioxo-2 Tiaphthaccnccarboxamidc; 

[4S-(4aIpha,12aaIpha)]-4-(Dimethyiamino)- 1,4,4a,5,5a,6,11 f 12a-octahydro-3,5,10,12,12a-pentahydroxy-S-mD- 
thyl-1.11-dioxo-9-[[[(phenyImethoxy)-amino]acetyi]amino]-2-naphthacenecarboxam:de: 

[7S-(7alpha,10aalpha)]-N-[9-(AminocarbonyI)- 7-(dimethy!amino)-5,5a,6,6a,7,10,10a,12-octahydro- 1,6,8,10a, 

11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyl]-4-ethyI-1H-pyrazo!e-1-acetamide; 

[4S-(4aipha, 12aaipha)]-9-[[(CycIobutyImethyIamino)- acetyi]amino]-4-(dimethylamino)-1 ,4,4a,5,5a,6,11 ,12a- oc- 

tahydro-3,5, 1 0,1 2,1 2a-pcntahydroxy-6-mcthyI- 1,11 -dioxo-2-naphthaccnccarboxamidc; 

t4S-(4aipha,12aalpha)]-9-[[(2-butenyiamino)acetyI]-amino]-4-(dimethyIamino)-1,4,4a l 5,5a,6,11,12a-octahydro- 

3,5,10,12,1 2a-pentahydroxy-6-methyl-1 . 1 1 -dioxo-2-naphthacenecarboxamide; 

[4S-(4aIpha,12aaipha)]-4-(DimethyIamino)- 1 ,4,4a,5,5a,6,11 ,1 2a-octahydro-3,5, 10,1 2,1 2a-pentahydroxy-6-me- 
thyl-9-[[(hydroxyamino)acety!]amino]- 1 ,11 -dioxo-2-naphthacenecarboxamide; 

[4S-(4aIpha,12aa!pha)]-4-(Dimethyiamino)- 1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,5, 10,1 2,1 2a-pentahydroxy-6-mo- 
thyl-1,11-dioxo-9-[[[m8thyI(ph8nyImethyI)amino]ac8tyl]amino]-2-naphthac8necarboxamid©; 
[7S-(7a!pha,10aa!pha)]-N-[9-(Aminocarbonyl)- 7-(dimethy!amino)-5,5a,6 I 6a,7,10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyI-10,12-dioxo-2- naphthacenyi]-6-mcthy!-2-a7abicycIo[2;2;2]octane-2- acetamido: 
[7S-(7aIpha,10aalpha)]-N-[9-(Aminocarbonyl)- 7-(dimethyIamino)-5,5a,6,6a,7,10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyI-10,12-dioxo-2- naphthacenyl]-3-methyl-1-piperazinecarboxamide; 
[7S-(7aIpha,10aalpha)]-N-[9-(Aminocarbonyl)- 7-(dimGthy!amino)-5,5a,6,6a,7,10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyl]-3-cyclopropyItetrahydro-4H-thiazine-4-acetamide: 
[7S-(7alpha,10aaIpha)]-N-[9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyl]-3-ethyl-1H~pyrrolc-1-acetamide; 
[4S-(4alpha, 1 2aaIpha)]-4-(Dimethylamino)-1 ,4,4a,5,5a,6, 1 1 , 1 2a-octahydro-3,5. 1 0,12,1 2a-pentahydroxy-6-me- 
thyl-9-[[(1H-imida7ol-2-yImethyiamino)-acetyl]amino]-1 ,11-dioxo-2-naphthacenecarboxamide; 
[7S-(7alpha,10aa!pha)]-N-[2-[[9-(Aminocarbonyl)- 7-(dim9thylamino)-5 ! 5a f 6 t 6a,7,10,10a,12-octahydro- 1,6,8,1 
Oa, 11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyl]amino]-2-oxoethyl]a!anine; 
[7S-(7alpha,10aa!pha)]-N-[2-[[9-(Aminocarbonyl^ 

11-pentahydroxy-5-methyi-10,12-dioxo-2- naphthacenyl]amino]-2-oxoethyI]carbamic acid 1,1- dimethylethyl es- 
ter; [4S-(4a!pha,12aalpha)]-4-(Dimethylam 

6-methyl-9-[[[[(2-methy!cycIopropyl)oxy]-amino]acetyl]amino]-1,11-dioxo-2-naphthacenecarboxamide; 
[4S-(4alpha,12aalpha)]-9-[[[(Bicyclo[2;2;2]oct- 2-yloxy)amino]acety!]amino]-4-(dimethyIamino)- 1,4,4a,5,5a, 
6,11,1 2a-octahydro-3,5,1 0. 1 2. 1 2a-pentahydroxy-6-methy!-1 ,11 -dioxo-2-naphthacenecarboxamide; 
[4S-(4a!pha,12aalpha)]-4-(DimGthylam 

thyl- 9-[[[(3-methyI-2-butenyi)amino]acetyI]amino]-1 ,11- dioxo-2-naphthacenecarboxamide; 
[4S-(4a!pha,12aalpha)]-4-(D!methylam!no)-1,4,4a,5,5a, 6 ; 11 ,12a-octahydro-3,5,10,12,12a-pentahydroxy-6- me- 
thyl-9-[[[[4-[(2-mcthy!-1-oxopropyl)amino]phcnyl]- amino]acctyi]amino]-1 ,11-dioxo-2-naphthacenccarboxamido; 
[7S-(7aIpha,10aalpha)]-N-[9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyI-10,12-dioxo-2- naphthacenyl]-3-ethyl-1-pyrro!idineacetamide; 
[4S-(4aipha,12aaipha)]-4-(DimcthyIamino)- 1 ,4,4a,5,5a,6,11,12a-octahydro-3,5,10,12,12a-pcntahydroxy-6-mc- 
thyl-9-[[2-[[(1-methy!-1H-imidazo!-2-y^ 

ide: [4S-(4aIpha, 12aaIpha)]-9-[[2-(Dicyc!opropylamino)- 1-oxopropyI]amino]-4-(dimethyiamino)-1 ,4,4a,5,5a,6 t - 
11,1 2a-octahydro-3,5. 1 0,12,1 2a-pentahydroxy-6-methyl- 1,11 -dioxo-2-naphthacenecarboxamide; 
[7S-(7alpha,10aaipha)]-N-[9-(Aminocarbonyl)-7-(dimethyIamino)-5.5a.6.6a.7.10.10a.12-octahydro- 1,6,8,10a, 
1 1 -pentahydroxy-5-methy!-1 0,1 2-dioxo-2- naphthacenyI]-tetrahydro-a,2-dimethyI-4H-1 ,4-thiazine-4-ace!amide; 
[7S-(7alpha, 1 0aa!pha)H2-[[9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a.7,10,10a,12-octahydro- 1,6,8,10a, 
1 1 -pentahydroxy-5-methy!-1 0,1 2-dioxo-2- naphthacenyI]aminol-2-oxo-1 -mcthylethyi;carbam:c acid 2-propenyI 
ostcr; 
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^43-(4alpha.12aaipha)]-4-pimethytam^ 5 13 12.12a-pen!ahydraxy-6-?riE»- 

thyi-9-I2-[>(mcthyisu*fcnyl)phcnyi]- amino]- 1^xopropyIIarn:rc>1.1l-dicxo-2-i:aphlhaccnccarboxaTnidc; 
;4S-(4a!pha.l2aa!pha)]-4-pimethy!am:ro)-1,4,4a,5,5a.- 6,1 1 ^2a-octahyd^-3.5.* , 0.- , 2,'!2a-pcntahydroxy>B-me- 
thyI-9-t[2-[[{3-methy'cyciobutyl)oxy]amIno]-l-oxobuty:]- amino]-!, l*!-diox3-2-naphtha.cenesarboxarrIdehydrobro- 
m:de: [4S-(4a!pha, 1 2aaIpha)]-9-[[2-[(1 ,1 -dimethylethyl)- methyIamino]-1 -oxDbulyi>mino]-4-(d;methyIamino)- 
l.4.4a,5.5a.6.1 1,1 2a-octahydro-3.5. 10.1 2.1 2a-pentahydroxy-6-methyI-l f 11-dioxo-2-naphthacenecarboxamide; 
[7S-(7alpha t 10aalpha)]-N-[9-(AmlnocarbonyI)- 7-(dImethyiamino)-5,5a,6,6a.7,l0.10a,12-Qctahydro- 1,6,8,10a, 
11-pentHhydrQxy-5-methy!-10.12-dioxo-2- naphthaceny!]-a-ethyi-4-methyI-2-isoxa/oiidineacetamide; 
[7S-(7aipha,10aalpha)]-N-[9-(Aminocarbonyi)- 7-(dimethylamino)-5,5a,6,6a,7,10,1Ua,12-octahydro- 1,6, 8,10a, 
11-pcntahydroxy-5-methyI-1Q,12-dIoxo-2- naphthaccnyl]-a-cthyI-3-mclhyI-4H-1 .2.4-triazo;c-4- acctamldc; 
[4S-(4a!pha,12aaipha)]-4-(DimethyIamino)- 9-[[2-(d;methyiamino)-3-hydroxy-1 -oxoprcpyI]amino]- 1 ,4,4a, 5,5a, 
6.11 ,1 2a-octahydro-3.5, 1 0.12.1 2a-pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacenecarboxam;de; 
[7S-(7aipha,1 Oaalpha)]-N-[9-(Aminocarbonyl)- 7-(d!mcthyIamlno)-5,5a,6,6a,7, 1 C,1 Oa,1 2-cctahydro- 1 ,6,8,1 Oa, 
11-pentahydroxy-5-methyI-10,12-dioxo-2-naphthacanyl]-a-(hydroxymcthy!)-4-methyI^ 

[4S-(4aIpha,12aalpha)]-9-[[2-(Diethy!amino)- 3-mercapto-1-oxopropy!]am:no]-4-(dimethy;amino)- 1,4,4a,5,5a, 
6,11 ,1 2a-octahydro-3,5,l 0, 12,1 2a-pcntahydroxy-6-mcthy]-1 , 1 1 -dioxo-2-naphthaccnccarboxamido; 
[7S-(7alpha,10aaIpha)]-N-[9-(AminocarbonyI)- 7-(dimethyIamino)-5,5a,6,6a,7,1 0,1 0a,1 2-octahydro- 1,6,8,10a, 
1 1 -pentahydroxy-5-methyI-1 0-1 2-dloxo-2- naphthacenyl]-a-(mercaptomethyI)-1 -p:pera7lneacetamide; 
[7S-(7alpha,1 Oaalpha]-4-[[9-(Aminocarbonyi)- 7-(dimcthyIam!no)-5,5a,6,6a,7,1 0,1 Oa,1 2-octahydro- 1 ,6,8,1 Oa, 
11-pentahydroxy-5-methyi-10,12-dioxo-2- naphthacenyl]amino]-3-(hexy!amino)-4-oxobutanoic acid; 
[7S-(7aIpha,10aaIpha)]-4-[[9-(Aminocarbonyl)- 7-(dimethyIamino)-5.5a-6.6a7.l0.10a,1 2-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyl-10,12-dioxo-2-naphthacenyl]am 2H-1 ,2-isoxazine- 

2-propanoic acid; 

[7S-(7alpha,10aaIpha)]-4-[[9-(Aminocarbonyl)- 7-(dimGthylamino)-5.5a.6,6a,7.10 ; 10a r 1 2-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyI-10,12-dioxo-2- naphthacenyl]amino]-3-[ethyl(phenyImethyl)amino]-4- oxobutanoic ac- 
id; 

[7S-(7alpha,t 0aaIpha)]-5-[[9-(Aminocarbonyl)- 7-(dimothylamino)-5.5a,6,6a,7 ! 1 0 ; 1 0a.1 2-octahydro- 1 ,6,8,1 Oa, 
11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyi]amino]-4-(cyclopropyiamino)-5-oxopentanoic acid; 
[4S-(4aIpha,12aa!pha)]-4-(Dimethylamino)- 9-[[2-(dimethylamino)-2-phenyiacetyl]amino> 1 ,4,4a,5,5a,6,11 ,12a- 
octahydro-S.S.IO.^.^a-pGntahydroxy-e-mcthyl-l-H-dioxo^-naphthaccnccarboxamidc; 
[4S-(4alpha,12aa!pha)]-9-[[(Butylamino)(4-hydroxy- pheny1)acetyl]aminoH*(dimethyIamino)-1 ,4,4a,5,5a,- 6.11 , 
1 2a-octahydro-3,5, 10,12,1 2a-pentahydroxy-6-methyl- 1,11 -dioxo-2-naphthacenecarboxamide; 
[4S-(4alpha t 12aaIpha)]-4-(Dimcthyiamino)-9-[2-(dimcthylamino)-2-(4-mcthoxyphcnyl)acc 
6,11 ,1 2a-octahydro-3,5, 1 0 : 1 2 : 1 2a-pentahydroxy-6-methyl- 1 -1 1 -dioxo-2-naphthacenecarboxamide; 
[4S-(4alpha,12aaIpha)]-4-(DimethyIamino)-9-[[2- (ethyimethylamino)-3-[4-(trifluoromethyl)phenyl]- acetyl]amino]- 
1,4,4a,5,5a,6,11,12a-octahydro-3,5J0,-12,12a-pentahydroxy-6-methy!-1 ,11-dioxo-2-naphthacenecarboxamide; 
[4S-(4alpha,12aalpha)]-4-(DimethyIarnino)- 9-[[[4-(dimethyIamino)phenyl](2-propenylamino)acetyl]- aminol-1 ,4, 
4a,5,5a,6, 1 1 . 1 2a-octabydro-3 ; 5 : 1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,1 1 -dioxo-2-naphthacenecarboxamide; 
[4S-(4alpha,12aalpha)]-9-[(D-Phenyia!anyl)amino]-4- (dimethylamino)-1,4,4a,5.5a,6,11 ,12a-octahydro- 3,5,10, 
12,1 2a-pentahydroxy-6-methyM . 1 1 -dioxo-2- naphthacenecarboxamide; 

[4S-(4alpha,12aa!pha)]-9-[(L-Phcnyia!anyl)amino]-4- (dimothylamino)-l ; 4,4a,5,5a,6,11 ,12a-octahydro- 3,5,10, 
12.1 2a-pentahydroxy-6-methyl-1 . 1 1 -dioxo-2- naphthacenecarboxamide; 

[4S-(4a!pha,12aa!pha)]-9-[(L-Tyrosinyl)amino]-4- (dimethyiamino)-l ,4,43,5,53,6,11 ,12a-octahydro- 3,5,10,12, 
1 2a-pontahydroxy-6-mothyl-1 , 1 1 -dioxo-2- naphthaconocarboxamido; 

[4S-(4a!pha,12aa!pha)]-9-[(L-(N,N-Dimethylphenyl- alanyi)amino]-4-(dimethyiamino)-1 .4.4a,5.5a.6.11 ,12a- oc- 
tahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1,11- dioxo-2-naphthacenecarboxamide; 
[4S-(4aipha,12aalpha)-9-[(L-AspartyI)amino]-4-(dimcthyiamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,5,10,^ 
pentahydroxy-6-methyI-1 ,11-dioxo-2-naphthacenecarboxamide. 

A compound according to Ciaim 2, 

[4S-(4aIpha,12aaIpha)]-9-[(bromoacetyI)amino]-4-(dimethyIamino)-1,4,4a,5,5a,6,11 ,12a-octahydro- 
3,5,10,12,12a-pentahydroxy-6-methyI-1.11-dioxo-2-naphthacenecarboxamide: 
[4S-(4aIpha,12aaIpha)]-9-[{chloroacetyI)amino]-4-(dimethyIamino)-1 ,4,4a, 5,5a, 6,1 1 ,1 2a-octahydro- 
3,5,10,12,1 2a-pentahydroxy-6-methyI-1 . 1 1 -dioxo-2-naphthacenecarboxamide monohydrochloride; 
[4S-(4aipha t 12aaIpha)]-9-[(bromoacetyl)amino]-4-(dimethyiamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro- 
3.5.10,12,1 2a-pentahydroxy-6-methyl-1 . 1 1 -dioxo-2-naphthacene- carboxamide monohydrobromide: 
[4S-(4a!pha,12aa!pha)]-9-[(bromoacetyI)aminol-4-(dimothyIamino)-1,4,4a,5,5a,6,11,12a-octahydro- 
3 5 10,12.12a-pontahydroxy-6^mcthyM 11-dioxo-2-naphthaccno- carboxamido monos'jlfatc; 
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[48-(4alpha.12aalpha)]-9-y k 2-bromo-1-cxcprcpyI)amino]^(d:irethyIamino)-^ A4a.5.5a.6.<1.12a-octahytiro-3.5. 
10 12 12a-3cntahyd r oxy-6-ma:hyM J 1 -riioxo-2- naphthacenecarboxamide mcnchydrcbrorriidc: 
:4S-(4alpha r 12aaIpha}]-9-;;2-Bronc-2-methy:- 1-oxopropyI)amirio]-4-(dimcthyia , ri:rc)-1.4.4a.5.53.B,11 12a-oc- 
tahydro-3,5, 10,1 2.1 2a-pentahydroxy-H-methyi- 1 11-dioxo-2-naphthacenecarboxamide hydrobromide: 
[4S-(4aIpha,12aalpha)]-9-[;2-Brorr:o-1-oxDbutyi;arrino]- 4-(dimethyIam'nc)-1 ,4,4a,5,5a,6,11 .12a-octahydro- 3,5, 
10,12.12a-pentahydroxy-6-methyM .11-dioxo-2- naphthacenecarboxamide hydrobromide: 
■4S-(4nlpha. 12aa'pha)]-9-[(2-Bromo-1-oxopentyl)amlro> 4-(dimethyiamIr.o)-1 ,4,4a. 5, 5a, 6, 11 12a-octahydro- 3. 
5.10,12,12a-pentahydroxy-6-rn8thyI-1 .11-dioxo-2- naphthacenecarboxamide r.ytitubrumiue. 
[4S-(4aIpha,12aaIpha)]-9-;(2-Bromo-2-me^^ 

tahydro-S.S.IO.^.^a-pcntahydroxy-S-mcthyi-l.ll-dioxo^-naphthaccnecarboxamido hydrobromide: 
A compound which is one of: 

[4S-(4alpha, 12aaipha)]-9-[(2-Bromo-3-hydroxy-1- oxopropyl)amino]-4-(dimcthyiamino)-1 ,4,4a,5,5a,6 t 11 ,- 12a- 
octahydro-3,5,10,12,12a-pentahydroxy-6-methyl- 1 ,11-dioxo-2-naphthacenecarboxam;de hydrobromide; 
[4S-(4aipha,1 2aaIpha)]-9-[(2-Bromo-3-mercapto- 1 -oxopropyI)amino]-4-(dimethylamino)-1 ,4,48,5,58,6,1 1 ,1 2a- 
octahydro-3,5,10,12,12a-pcntahydroxy-6-mothyi-1,11-dioxo-2-naphthaccnccarboxamide hydrobromide; 
[7S-(7aIpha,10aa!pha)]-4-[[9-(AminocarbonyI)- 7-(dimethylamino)-5,5a,6,6a7.10.10a.12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyI-10,12-dioxo-2- naphthacenyl]amino]-3-bromo-4-oxobutanoic acid hydrobromide; 
[7S-(7aipha,10aaipha)]-5-[[9-(Aminocarbonyl)- 7-(dimcthy!amino)-5.5a.6,6a.7.10,10a,12-octahydro- 1,6,8,10a, 
11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyl]aminol-4-bromo-5-oxopentanoic acid hydrobromide; 
[4S-(4aIpha,12aaIpha)]-9-[(BromophenyiacetyI)amino]- 4-(dimethyIamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro- 3,5, 
10,12,12a-pentahydroxy-6-methyI-1,11-dioxo-2- naphthacenecarboxamide hydrobromide; 
[4S-(4aipha,12aaIpha)]-9-[[Bromo(4-hydroxyphenyl)- acetyllaminol^dimethylaminoJ-l^^a.S^a.BJI ; 12a- oc- 
tahydro-3,5, 10,1 2,1 2a-pontahydroxy-6-methyl- 1 ,11-dioxo-2-naphthaccnccarboxamidc hydrobromide; 
[4S-(4a!pha l 12aaipha)]-9-[[Bromo(4-methoxyphenyl)- acetyl]amino]-4-(dimethyIamino)-1 ,4,4a, 5,5a, 6,11 ,12a- oc- 
tahydro-3,5, 10,1 2,1 2a-pentahydroxy-6-methyl-1 ,11-dioxo-2-naphthacenecarboxamide hydrobromide; 
[4S-(4alpha,12aaIpha)]-9-[[Bromo[4-(trifluoromethyl)-phcnyi]acetyI]amino]-4-(d!methylamino)-1,4,4a,5,5a 
1 1 ,1 2a-octahydro-3 ; 5, 1 0,12.1 2a-pentahydroxy-6-methyI- 1,11 -dioxo-2-naphthacenecarboxamide hydrobromide; 
[4S-(4alpha,12aaIpha)]-9-[[Bromo[4-(dimethy!amino)-phenyl]acetyl]amino]-4-(dimethyIamino)-1 l 4,4a,5,5a,6,- 
H.^a-octahydro-S.S.IO.^.^a-pentahydroxy-e-methyl- 1,11-dioxo-2-naphthacenecarboxamide hydrobromide; 
[7S-(7alpha,10aaIpha)]-N-[2-[[9-(Aminocarbonyl)- 7-(dimethy!amino)-5.5a,6,6a.7,10,10a,12-octahydro- 1,6,8, 
10a,11-pentahydroxy-5-methyl-10,12-dioxo-2- naphthacenyl]amino]-2-oxoethyi]carbamic acid 1 ,1-dimethylethyl 
ester. 

A method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 




according to Claim 1 , which comprises reacting a 9-[(haloacyl)amido]-5-hydroxy-6-(substitutcd)-6- dcoxytctracy- 
cline, or its organic and inorganic salt or metal complex, of the formula: 
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according to Claim 2, with a nucicophiio of the formula WH, wherein W is as defined in Claim Una polar-aprotic 
solvent and in an inert atmosphere. 

9. A method of producing a compound, or its organic and inorganic salt or mctai complex, of the formula: 




according to Claim 2, which comprises reacting 9-amino-5-hydroxy-6-substrtuted-6-deoxytetracycline, or its or- 
ganic and inorganic salt or metal complex, of the formula: 




with a straight or branched haloacyl halide of the formula: 



O 




Y 



wherein Y, R, R 1 and R 2 are as defined in Claim 2 and Q is halogen selected from bromine, chloride, iodine and 
fluorine, in an inert solvent in a polar-aprotic solvent and in the presence of a base. 

10. A method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 
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according to Claim 1 , which comprises reacting a 9-amino-5-hydroxy-6-substituted-6-deoxytetracycIine, or its or- 
ganic and inorganic salt or mota! complex, of tho formula: 



20 




OH O OH O 

25 

with an acid chloride of the formula: 



30 
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wherein R, R 1 , R 2 and W are as defined in Claim 1 and X is halogen selected from bromine, chlorine, iodine and 
fluorine, in an inert solvent in a polar-aprotic solvent and in the presence of a base. 

40 1 1 . A pharmaceutical composition of matter comprising a pharmacologically efective amount of a compound according 
to Claim 1 in association with a pharmaceuticaliy acceptable carrier. 

12. A compound according to any one of claims 1 , 3, 4 or 5 for use as a medicament. 

45 1 3. Use of a compound according to any one of claims 1 , 3, 4 or 5 in the manufacture of a medicament for the treatment 
of bacterial infections in warm-blooded animals. 



Patentanspruche 

50 

1. Verbindung der Forme! 
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worin: 



R fur a-CH 3 steht; 

R 1 ausgcwahlt wird aus Wasserstoff; gcradcr odor verzweigter (C r C 4 )-AlkyIgajppc, ausgewahlt aus Vothyl, 
Ethyl, Propyl und Butyl; gerader Oder verzweigter (C r C 4 )-AIky]gruppe, gegebenenfalls substituiert mit Amino; 
(Heterocycio)methylgruppe, besagter Heterocyclus ausgewahlt aus Imidazoly! und 3-lndoIyl; (C 5 -C 6 )-CycIoal- 
kylmethylgruppe ; ausgewahlt aus (Cyclopentyl)methyl und (Cyclohexy I) methyl; (C 2 -C 4 )-Carboxamidoal- 
kylgruppe, ausgewahlt aus Carboxamidomethyl und Carboxamidoethyl: 
R 2 ausgcwahlt wird aus Wasserstoff und (C r C 2 )-A!i<yl, ausgewahlt aus Methyl und Ethyl; 
W ausgewahlt wird aus Amino; (C r C 8 ) gerader oder verzweigter Alkyl-monosubstituierter Aminogruppe, Sub- 
stitution ausgewahlt aus Methyl, Ethyl, n-Propyl, 1-MethyIethyI, n-Butyl, 1-MethyIpropyl, 2-MethylpropyI, n- 
Hexyl und n-Octyl; (C 3 -C 6 )-CycIoalkyI monosubstituicrter Aminogruppe, Substitution ausgewahlt aus Cyclo- 
propyl, Cyclopentyl und Cyclohexyl; [(C 4 -C 5 )-Cycloalkyl]-(C 1 -C 4 )-alkyl monosubstituierter Aminogruppe, Sub- 
stitution ausgewahlt aus (Cyclopropyi)methyl und (Cyc lop ropyl) ethyl; (C^-CJ-Alkenyl monosubstituierter Ami- 
nogrupe. Substitution ausgcwahlt aus Ally! und 3-Butcnyl; (C 7 -C 10 )-Aralkylaminogruppc, ausgewahlt aus Ben- 
zyl, 2-PhenyIethyl und 1 - Phenyiethyl; gerader oder verzweigter symmetrisch disubstituierter(C 2 -C 4 )-Alkylami- 
nogruppe, Substitution ausgewahlt aus Dimethyl und Diethyl; gerader oder verzweigter asymmetrisch disub- 
stituierter (C3)Alkyl-aminogruppo, Substitution ausgewahlt aus Methyl (ethyl); (C 2 -C 5 )-Azacycloa!kylgruppc, 
ausgewahlt aus Pyrrolidinyl und Piperidinyl; 1-Azaoxacycloalkylgruppe, ausgewahlt aus Morpholinyl; substi- 
tuierter t -Azaoxacycloalkylgruppe, ausgewahlt aus 2-(C r C 3 )-Alky!morphoIinyl: [1 ,n]-Diazacycloalkyl und sub- 
stituierter [1 ,n]-DiazacycloaikyIgruppe, ausgewahlt aus Piperazinyl, 2-(C 1 -C 3 )-Alkylpiperazinyl. 4-(C r C 3 )-AI- 
kylpiperazinyl, und 2,5-Diaza-5-methyibicycIo[2.2. 1 ]hept-2-yl und den Diastereomeren und Enantiomeren von 
besagtem [1 ,n]-Dia?acycIoa!kyI und substituierter [1 ,n]-DiazacycIoalkylgruppe; 1-Azathiacycloalkyl und sub- 
stituierter 1-AzathiacycloalkyIgruppe, ausgewahlt aus Thiomorpholinyl und 2-(C r C 3 -Alkyithiomorpholinyl; 
N-Azolylgruppe, ausgewahlt aus 1-lmidazolyl; (Heterocyclus)methylamingruppe, ausgewahlt aus 2-oder 
3-ThienylmothyIamino und 2-, 3- oder 4-Pyridylmothylamino; (C 1 -C 4 )-Alkoxycarbonylaminogruppc J Substitu- 
tion ausgewahlt aus Methoxycarbonylamino, Ethoxycarbonylamino und 1 ,1-Dimethylethoxycarbonylamino; 
oder R 1 und W zusammengenommen fur -CH 2 CH 2 CH 2 NH- stehen; und die pharmakologisch annehmbaren 
organischen und anorganischen Salzc oder Metallkomplcxc. 

Verbindung der Formel: 
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II, 



worin: 

Y ausgewahlt wird aus (CH 2 ) n X, n - 0-5, X fur Halogen stent, ausgewahlt aus Brom, Chlor, Fiuor und lod; 
altcrnativ X fur cine geschutzto Aminogruppc stcht, ausgewahlt aus Trifluoracctylamino, (C^C^-Aikoxycar- 
bonylamino, [ausgewahlt aus t-Butoxycarbonylamino, Methoxycarbonyiamino, Ethoxycarbonylamino, Aliyio- 
xycarbonylamino und 1 ,1 ,1-TrichlorethoxycarbonyIamino], (C 7 -C 14 )-ArylalkoxycarbonyIamino, ausgewahlt 
aus Benzyloxy-carbonylamino, Naphthylmethoxycarbonylamino, 9-FluorenyImethoxycarbonyIamino, p-Me- 
thoxybenzyloxycarbonylamino und p-Nitrobenzyloxycarbonyiamino. (C 7 -C 23 )-Arylall<y!amino [ausgewahlt aus 
Bonzylamin, p-Mcthoxybenzyiamin, p-Nitrobenzylamin, Tritylamin und 4-Mcthoxytritylamin; 
R, R 1 und R 2 wie in Anspruch 1 definiert sind. 

Vcrbindung gemaft Anspruch 1 , wobci besagto anorganische Salzc umfassen: Hydrochlorid, Hydrobromid : Hy- 
droiodid. Phosphat, Nitratoder Sulfat; besagte organische Salze umfassen: Acetat, Benzoat, Citrat, Cystein oder 
andere Aminosauren, Fumarat, Glycolat, Maleat, Succinat, Tartrat, Alkylsulfonat oder Arylsutfonat; und besagte 
Metailkomplexe umfassen: Aluminium, Calcium, Eisen, Magnesium, Mangan und komplcxe Salze. 

Verbindung gemaft Anspruch 1, 

[4S-(4alpha,12aaipha)]-4-(Dimcthylamino)-1,4,4a,5,5a,6, 11 ,12a-octahydro-3,5,10,12,12a-pentahydroxy- 
6-methyI-9-[[(dimethylamino)acetyl]amino]-1 , 1 1 -dioxo-2-naphthacencarboxamid; 

[4S-(4alpha,1 2aaipha)]-4-(Dimethylamino)-9-[[(dimethylamino) acetyl]amino]-1 ,4,4a,5.5a 6.1 1 ,1 2a-octahy- 
dro-3,5, 1 0, 1 2, 1 2a-pentahydroxy-6-methyI-1 , 1 1 -dioxo-2-naphthacencarboxamid-monohydrochIorid; 

[4S-(4alpha,12aaIpha)]-4-(Dimethylamino)-1 ,4,43,5,58,6,11, 12a-octahydro-3,5, 10,1 2,1 2a-pentahydroxy- 
6-methyl-1 , 1 1 -dioxo-9-[[(dimethyIamino)acetyl]amino]-2-naphthacencarboxamid-dihydrochIorid; 

[7S(7alpha,10aaIpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino) -5,5a,6,6a,7,10,10a,12-octahydro-1 ,6,8, 
1 0a, 1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyi)-1 -pyrrolidinacetamid; 

[7S-(7alpha,1 Oaaipha^-N-ig^AminocarbonyO^^dimethylaminoJ-S.Sa^^aJ, 1 0, 1 0a. 1 2-octahydro- 
1 ,6 ,8, 1 0a, 1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyl]-1 -piperidinacetam id; 

[4S-(4alpha,12aa!pha)]-9-[[(Butylamino)acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 
3,5,10,12,1 2apentahydroxy-6-methyl-1 ,11-dioxo-2-naphthacencarboxamid; 

[4S-(4alpha,12aaipha)]-4-(Dimethyiamino)-9-[[(diethylamino)-acetyl]amino]-1 ,4,4a,5,5a,6,11,12a-octahy- 
dro-3,5,1 0, 1 2,1 2apentahydroxy-6-methyl-1 , 1 1 -dioxo-2-naphthacencarboxamid; 

[4S-(4alpha,12aalpha)]-4-(Dimcthyiamino)-1,4,4a,5 t 5a,6,11, 1 2a-octahydro-3 ,5,20,1 2,1 2a-pentahydroxy- 
6-methyi-1 , 1 1 -dioxo-9-[[(1 , 1 -dimethyiethylamino)acetyl]amino]-2-naphthacencarboxamid; 

[7S-(7afpha,10aaIpha)]-N-[9-(Aminocarbonyl)-7-(dimethyiamino)-5,5a. 6,68.7,10.1 0a ; 1 2-octahydro- 
1,6 ( B,10a,11-pcntahydroxy-5-mcthyI-10,12-dloxo-2-naphthaconyl]-1-morphoIinacetamid; 

[4S-(4a!pha, 1 2aaIpha)]-4-(DimethyIam;no)-1 ,4,4a,5,5a, 6,11,1 2a-cctahydro-3,5, 1 0,12,1 2a-pentahydroxy- 
6-methyI-1 . 1 1 -dioxo-9-[[[(phenyimethyl)amino]acetyI]amino]-2-naphthacencarboxam:d-dihydrochlor!d; 

[4S-(4alpha,12aaipha)]-4-(Dimethylamino)-1,4,4a,5,^^ 
6-methy[-1.11-dioxo-9-[[[(2-thieny!methyl)amino]acetyl]amino]-2-naphthacencarboxam!d-di 

[4S-(4aIpha,12aaipha)H-(Dimethylamino)-1,4,4a,5,5a, 6.11 ,12a-octahydro-3,5 7 1 0,1 2,1 2a-pentahydroxy- 
6-methyI-9-[[[(2-methyIpropyl)amino]acetyi]amino]-1,11-d;oxo-2-naphthacencarboxamid-dihydroch!orid: 

[4S-(4aIpha,12aa!pha)l-4-(DimethyIamino)-1,4,4a,5,5a,6,11. 12a-cctahydro-3,5, 10,1 2,1 2a-pcntahydroxy- 
6-mcthyl-1 11-dioxo-9-[[[(2-pyridinyImcthyi)amino]acctyi]amino]-2-naphthaccncarboxam;d-d;hydrcch!or!d: 
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[4S-(4aipha,12aaipha)H-(Dimethyte^ ,12a-octahy- 
d r o-3,5, 1 0,1 2,1 2apcntahydroxy-6-mcthyi-1 , 1 1 -dioxo-2-naphtr.accncarboxamid-dinydrocr:IorIci; 

[7S-(7aIpha,10aaIpha)]-N49-(Aminocarbonyy^^ 
2. 6 .8,1 Oa. 11 -per.tahydroxy-5-methyI-1 0,1 2-atoxo-2-naphthacenyl]-a-methyl-"! -pyrrclidincarboxamlri; 

[4S-(4aIpha,12aaIpha)]-9-[tI(CycIopropylmethyl)amino]-acetyi]am;no]-4-(dimBthyIamino ,4.4a,5,5a, 
6.1 1 ,1 2a-octahydro-3.5.1 0. 1 2.1 2a-pentahydroxy-6-methyM ,11 ~dioxo-2-naphthacencartooxam;d: 

[4S-(4R!pha 12aa!pha)]-4-(Dimethylam!no^ 
dro-3,5,10,12 f 12apentahydroxy-6-methy!-1.11-d:oxo-2-naphthacencarfaoxamid-suiiat: 

[4S-(4alpha,12aaIpha)]-4-(Dimethylamino)-9^^ 
octa-hydro-3,5,10,12,12a-pcntahydro>(y-6-mcto^^ 

[4S-(4aIpha,12aaipha)H-(DimethyIamino^ 
octa-hydro-3,5,1 0 ,1 2, 1 2a-pentahydroxy-6-methyl-1 , 1 1 -dioxo-2-naphthacencarboxamid-monohydrochiorid: 

[4S-(4aIpha,12aalpha)]-4-(DlmcthyIamino)-9-^^ 4,4a,5.5a,6,11,12a- 
octa-hydro-3,5,1 0, 1 2,1 2a-pentahydroxy-6-methyI-1 , 1 1 -dioxo-2-naphthacencarboxamid; 

[4S-(4aIpha,12aalpha)]^-(Dimethy!amino) ( 12a-octahy- 
dro-3,5 t 10,12 t 12apcntahydroxy-6-mcthy!-1,11-dioxo-^ 

[4S-(4aIpha,12aaIpha)]-4-(DimethyIamino)-9-[[(hexyIamino)-acetyl]aminol^ 
3,5,1 0,1 2. 12apentahydroxy-6-m ethyl- 1 ,11-dioxo-2-naphthacencarboxaiT!:d-dihydrochIorid; 

[7S-(7alpha, 1 0aaIpha)]-N-[9-(Aminocarbony!)-7-(dirncthylamino)-5.5a,6.6a.7,1 0,1 Oa ,1 2-octahydro- 
1 ,6,8, 1 0a, 1 1 -pentahydroxy-5-methy!-1 0,1 2-dioxo-2-naphthacenyI]-5-methyI-2,5-diazabicyc!o-[2.2.1Iheptan- 
2-acetamid; 

[7S-(7alpha,10aalpha)]-N-(9-(Aminocarbony^ 
1 ,6,8,1 Oa, 1 1 -pentahydroxy-5-methyI-1 0,1 2-dioxo-2-naphthacenyI]-3-methyI-4-morphoIinacetamid; 

[7S-(7aIpha,10aaIpha)]-N-[9-(AminocarbonyI)-7-^^ 
1,6,8,10a,11-pentahydroxy-5-methyI-10,12-dioxo-2-naphto^ 

[7S-(7aIpha,20aaIpha)]-N49-(AminocarbonyI)-7-(dimethylamino)-5 5a ; 6.6a,7 : 1 0. 1 0a. 1 2-octahydro- 
1 ,6,8,1 Oa, 1 1 -pcntahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthaccnyl]-4-mcthyI-1 -pipcrazincarboxamid; 

[7S-(7aIpha,10aa!pha)]-N-[9-(Aminocarbonyl)-7-(dimethyIaiTtino)-5,5a.6.6a,7.10.10a.1^ 
1,6,8,103,11 -pentahydroxy-5-methyI-1 0,1 2-dioxo-2-naphthacenyl]-4-hydroxy-1 -piperazinacetamid; 

[7S-(7aIpha,10aa!pha)]-N-[9-(Aminocarbonyl)-7-(dimcthyIamino)-1, 4,43,5.58,6,11,123-0013*^0- 
3,5,1 0, 12, 12a-pentahydroxy-6-methyI-1 0.1 2-dioxo-2-naphthacenyl]-4-methoxy-a-m8thyl-1-piperazincar- 
boxamid; 

[7S-(7alpha,10aaIpha)]-N-[9-(Aminocarbonyl)-7-^^ 
1 ,6,8,1 Oa, 1 1 -pentahydroxy-5-methyM 0,1 2-dioxo-2-naphthaceny!]-4-(aminomethyI)-a-methyI-1 -piperidinacet- 
amid; 

[4S-(4alpha, 1 2aaIpha)]-4-(Dimethylamino)-1 ,4,4a,5,5a, 6.11,1 2a-octahydro-3,5, 1 0,1 2,1 2a-pentahydroxy- 

6-methyl-9-[[2-methyl-2-(methyIam in oH 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-9^[2-(dimethyIamino)-2-methyl-1 -oxopropyl]amino]-1 .4,4a, 
5.5a,6,1 1 ,1 2a-octahydro-3,5, 1 0, 1 2 J 2a-pentahydro^ 

[4S-(4alpha, 1 2aa!pha)]-4-(Dimethylamino)-9-([2-(dimethylamino)-3,3-dimethyl-1 -oxobutyl]amino]-1 ,4,4a, 
5,5a,6,11 ; 12a-octahydro-3,5 ! 10 ; 12J2a-pGntahydroxy-6-mothyI-1,11-dioxo-2-naphthaconcarboxam 

[4S-(4alpha,12aaIpha)]-4-(Dimethylamino)-9^[2-(ethyIamino)-2-m8thyI-1-oxobuty 
6,11,1 2a-octahydro-3 ,5,20. 12.1 2a-pentahydroxy-6-methyI- 1,11 -dioxo-2-naphthacencarboxamid; 

[4S-(4alpha,12aaIpha)]-9-[(AminoacGtyl)amino^^ 
3,5,10,12,12a-pentahydroxy-6-methyl-1.11-dioxo-2-naphthac8ncarboxamid; 

[4S-((4-alpha,12aalpha)]-9^(L-Prolinyi)amino]-4-(dimethyiamino]-1 ,4,4a,5,5a,6,11 ,12a-octahydro- 
3,5,10, 12, 12a-pcntahydroxy-6-mGthyl-1.11-dioxo-2-naphthaccncarboxamid; 

[4S-(4aIpha,12aa!pha)]-9-[(L-Leucyl)amino]-4-^ 
3.5.10,12,1 2a-pantahydroxy-6-methyl-1 . 1 1 -dioxo-2-naphthacencarboxamid: 

[4S-(4aIpha,12aalpha)]-9-[(LT!7ptophanyI)amino]-4-(dimothyIamino)-1,4 t 4a,5,5a,6 
3,5,1 0,1 2, 1 2a-pentahydroxy-6-mothyl-1 ; 1 1 -dtoxo-2-naphthacencarboxamid; 

[4S-(4a!pha,12aaIpha)]-9-[(L-Glutamyl)aminoH^ 
3,5,10,12.1 2a-pentahydroxy-6-m8thyl-1 ,11 -dioxo-2-naphthacencarboxamid; 

[4S-(4aIpha,12aaIpha)]-9-[(L-Glut3minyl)amm^^ 
3.5.1 0,1 2. 1 2a-pentahydroxy-6-methy!-1 . 1 1 -dtoxo-2-naphthacencarboxamid: 

[4S-(4aIpha,12aaIpha)]-9-[{L-Lysyi)ami™^ 
3.5.10,12.12a-pGntahydroxy-6-mothy!-1.11-dioxo-2-naphthaccncart50xam:d; 

[4S-(4aIpha, 1 2aa!pha)]-9 -[[L-3-(CycIohoxy l)a!ar.y]]-amino]-4-(d:mcthyIamino)-1 ,4,4a,5,5a,6, 11,1 2a-octahy- 
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dro-3.5.1 0, 1 2, 1 2apenrahydroxy~8-mnthy>1 . 1 1 ~d;oxo-2-r:HphthRcencarbQxamid: 

;4S-^4alpha ( l2aalpha)^9-[--^N-MerhyIlcucy:?a^:rc^4-(dima:^y:arri^o^1 .4.4a.S.5a.6.11 f 12a-cctahydro- 
3.5.1 3.12. 12a-?Gntahyd"3xy-6-:ri£^ 

Verbindung, welche erne 1st von: 

[4S-(4alpha f '!2aHlpha)]-4-(DImethy;arrIno)-1 .4.4a 5 5a 6.11. IPa-cctahydro-a.S^O^.^a-per.tahydroxy 
6-methyl-9-f[(methoxyamino)acetyi]am;no]-1 .11-dioxa-2-naphlhacencarbuxarnid. 

l4S-(4aipha,12aalpha)]-4-(DimethyiaminoJ-1.4.4a.5.5a G.11. 1 2a-cctahydro-3, 5,10,12,1 2a-pentahydrexy- 

6-rrethyI-1,11-dioxo-9-[[[(phcnyImctt^^ 

[7S-(7aIpha,10aaIpha)I-N-[9-(Am;noca^ 

1 ,6,8,1 0a, 11 -pentahydroxy-5-methyI-1 0,1 2-dioxo-2-naphthacenyi]-4-ethyi-1 H-pyrazoM -acetamid; 
[4S-(4aIpha,12aaIpha)]-9-[[(Cyc!cbutyImcthy!^^ ,4,4a,5,5a,6,11,12a- 
cctahydro-3,5,10, 12,12a-pentahydroxy-6-rr.ethyi-1 ,11-dioxo-2-naphthacencarboxarrid; 
[4S-(4aIpha,12aaipha)]-9-[[(2-Butenyiamino)acetyI]amino]-4-(dimethyIam 
dro-3,5,1 0,1 2,1 2a-pcntahydroxy-6-mcthyI-1 , 1 1 -dioxo-2-naphthaccncarboxamid; 

I4S-(4alpha,12aaIpha)]-4-(Dimethy!amino)-1 ,4,4a,5.5a.6.11, 12a-octahydro-3,5,10,12,12a-pentahydroxy 
6-methyI-9-[[(hydroxyamino)acetyl]amino]-1 .11 -dioxo-2-nsphthacencarfooxamid; 

[4S-(4alpha,12aaIpha)]-4-(DimcthyIamino)-1, 4.43,5,53,6.11, 12a-octahydro-3,5,10,12 t 12a-pcntahydroxy 

6-methyM ,11 -dioxo-9-[[[(methyl(phenylmethyI)amino]acety!jaminol-2-naphthacencarboxamid; 

[7S-(7aIpha,10aaIpha)]-N-[9-(AminocarbonyI)-7-^ 

1,6,8,10a,11-pentahydroxy-5-methyI-10,12<liox^ 

2-acetamid; 

[7S-(7aIpha,1 0aa!pha)]-N-[9-(AminQcarbonyl)-7-(dimcthy[amino)-5,5a, 6,6a, 7,1 0,1 Oa, 1 2-octahydro- 
1 ,6,8,1 0a,1 1 -pentahydroxy-5-methyI-1 0,1 2-dioxo-2-naphthacenyl]-3-methyI-1 -piperazincarboxamid; 
|7S-(7aIpha,10aalpha)]-N-[9-(Aminocarbony!)-7^ 

1 ,6,8,1 0a,1 1 -pentahydroxy-5-mcthyl-1 0,1 2-dioxo-2-naphthaconyl]-3-cyc!opropyItctrahydro-4H-thia7in- 
4-acetamid; 

[7S-(7alpha,10aa!pha)]-N-[9-(Aminocarbonyl)^ 
1,6,8,10a,11-pentahydroxy-5-mothyl-10,1^ 

[4S-(4alpha,12aaIpha)]-4-(DimBthylamino)-1 ( 4 ( 4a t 5.5a.6,11, 12a-octahydro-3,5,10,12,12a-pentahydroxy 

6-methyI-9-[[(1 H-imidazoI-2-y!methyIamino)-acetyi]amino]-1 ,11 -dioxo-2-naphthacencarboxamid; 

[7S-(7alpha,10aalpha)]-N-[2-[[9-(AminocarbonyI)-7-(dimethyIamino)-5,5a r 6,6a,7J 

1 ,6,8,1 Oa, 11 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyl]amino]-2-oxoethyl]alanin; 

[7S-(7a!pha,10aalpha)]-N-[2-[[9-(Ami™^ 

1 ,6,8,1 0a,1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyl]amino]-2-oxoethyl]carbaminsaure-1 ,1 -di- 
methylethylester; 

[4S-(4a!pha,12aalpha)]-4-(Dimethy!amino)-1 ,4,48,5.53,6,11, 12a-oct3hydxo-3,5,10,12,12a-penta-hydroxy 
6-methyl-9-[[[[(2-methyIcyclopropyi)oxy]amino]acety!]amino]-1 ,1 1 -dioxo-2-naphthacencarboxamid; 
|4S-(4a!pha,12aaIpha)]-9-[[[(Bicyc!o[2.2.2|oct-2-ylox^^^ 

6 l 11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-mcthyI-1 ,11-dioxo-2-naphthacencarboxamid; 
[4S-(4a!pha,12aa!pha)]-4-(Dimethylamino)-1,4,4a,5.5a. 6,11, 12a-octahydro-3,5,10,12,12a-pentahydroxy 
6-methy!-9-l[[(3-methyl-2-butenyl)amta^ 

[4S-(4a!pha,12aa!pha)]-4-(DimGthylannino)-1, 4,43,5.53, 6,11, 12a-octahydro-3,5,10,12,12a-pentahydroxy 

6-methyl-9-[[[[4-[(2-methyl-1-oxopropyl)am 

boxamid; 

[7S-(7aipha,10aaIpha)]-N-[9-(Aminocarbo^ 

1,6,8, 10a, 11 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyi]-3-ethyl-1 -pyrrolidinacetamid; 
[4S-(4a!pha,12aa!pha)]-4-(DimBthylamino)-1,4,4a,5.5a.6,11, 12a-octahydro-3,5,10,12,12a-pentahydroxy 
6-mcthy!-9-[[2-[[(1 -mcthyl-1 H-imida2oI-2-yI)-mcthyI]am 
boxamid; 

[4S-(4afpha,12aalpha)]-9-[[2-(DicycloprcpyIamino)-1-oxopropyl]amino]-4-(dSmethy[am 

6,11 ,12a-octahydro-3,5, 1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacencarboxamid; 

[7S-(7aIpha,10aa!pha)I-N-[9-(Aminocarbony^ 

1 ,6,8,1 0a,1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenylHetrahydro-a,2-dimethyI-4H-1 4-thia7!n- 
4-acetamid; 

I7S-(7a!pha,10aalpha)H2-[[9-(Aminocarbony^ 

1 ,6,8,1 0a,1 1 -pcntahydroxy-5-mcthyI-1 0,1 2-dioxo-2-naphthacony;>imino]-2-oxo-1 -mothy!cthyl]-carbarr!n- 
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saure-2-propeny;ester 

[4S{4aipha.22aa'pha)l-4-(DIrnc:hyIamIno)-1 f 4 I 4a l S l Sa,6 t 1^ 12a-uctahydro-a,S t 1C f 12 l 12a-pcrtahydrcxy- 
6-rr.ethyl-9-[[2- u 3-(methyIsuifony^^ 

[4S-(4alpha,12aalpha)]-4-lDlmethy:arrlno)-l.4.4a.5.5a.6. 11,12a-cctahydro-3.5.lC r l2.12a-pertahydrQxy- 
6-mGthyI-9-[[2-[[(3-mDthyIcyciobutyi)oxy]amino]-1 -oxobutyl]-amino]-1 ,11 -dioxc-2-naphthacencarboxamid-hy- 
drobromid: 

[4S-(4nlpha.1?aaloha)]-9-[[2-[(1.1-^ 

1 ,4,4a t 5,5a ,6,1 1 ,1 2a-octahydro-3,5 ,1 0,1 2,1 2a-penta-hydroxy~6-rnethyi-1 ,1 " -dioxo-2-naphthassncar- 
boxamid; 

[7S-(7alpha,10aalpha)]-N-[9-(A!Ttf^ 

1,6,8,10a,1l-pentahydroxy-5HTiethyM0,12-dioxo 

[7S-(7aIpha,10aa!pha)]-N-[9-(Amirccarbo^ 

1,6,8, 10a ,11-pcntahydroxy-5-methyI-10,l2-dioxo-2-naptt^ 

amid; 

[4S-(4aIpha,12aaIpha)]-4-(Dimethyiamino)-9^ 

6,11 ,12a-octahydro-3,5,1 0,12,1 2a-pcntahydroxy-6-mcthyl-l ,11-dioxo-2-naphthaccncarboxamid; 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbo^ 

1 ,6,8,1 0a,1l-pentahydroxy-5-methyl-1 0,1 2-dioxo-2^ 

1-acctamid; 

[4S-(4aIpha,12aa!pha)]-9-[[2-(Diethylamino)-3-mercapto-1-oxopropyI]amino]"4-(dimethyla 

6,11 ,12a-octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methyM T 11-dioxo-2-naphthacencarboxamid; 

[7S-(7aIpha,10aaIpha)]-N-[9-(AminocarbonyI)^^ 

1,6,8,10a,11-pentahydroxy-5-methyI-1 0-12-dioxo-2-naphthacenyI]-a-(mercaptomethyl)-1-piperazinacet- 
amid; 

[7S-(7aIpha,1 0aaIpha]-4-[I9-(Aminocarbonyl)-7-(dimethy!amino)-5, 5a, 6, 6a,7, 10,10a, 12-octahydro- 

1 ,6,8,1 0a,1 1 -pentahydroxy-5-methy!-1 0,1 2-dioxo-2-naphthacenyI]amino]-3-(hexyIamino)-4-oxobutansaure; 

[7S-(7alpha,1 0aaIpha)]-4-[[9-(Aminocarbonyl)-7-(dimethyIamino)-5,5a-6,6a,7,1 0,1 0a,12-octahydro- 

1,6,8,10a,11-pentahydroxy-5-methyl-10,12-dioxo-2-naphthacenyl]amino]tetrahydro-6-(hydroxy 

1 ,2-isoxazin-2-propansaure; 

[7S-(7alpha,10aalpha)]-4-[[9-(Aminocato^ 

1,6,8,10a,11-pentahydroxy-5-methyl-10,12-dioxo-2-naphthacenyl]amino]-3-[ethyI(phenylm 
4-oxobutansaure; 

[7S-(7a!pha, 1 0aaIpha)]-5-[[9-(Aminocarbonyl)-7-(dimothy!amino)-5,5a,6,6a.7, 10,1 0a.1 2-octahydro- 

1 ,6 ,8 , 1 0a, 1 1 -pentahydroxy-5-methyI-1 0, 1 2-dioxo-2-naphthacenyl]amino]-4-(cyc!opropyiamino)-5-oxo-pent- 

ansaure; 

[4S-(4aIpha,12aa!pha)]-4-(DimethyIamino)-9-[[2-(dimethy!amino)-2-ph8nyIac8tyl]am 

6,11 ,12a-octahydro-3,5,10, 12,12a-pentahydroxy-6-methyI-l-11 -dioxo-2-naphthacencarboxamid; 

[4S-(4alpha,12aalpha)]-9-[[(Buty!amino)-(4-hydroxy-phenyl)-acetyl]amino]-4-(dimelhylamm 

6,11 ,1 2a-octahydro-3,5, 1 0, 1 2, 1 2a-pentahydroxy-6-melhyl-1 ,11 -dioxo-2-naphthacencarboxamid; 

|4S-(4alpha,12aa!pha)j-4-(Dimethylamino)-9-[2-(dim^ ,4,4a, 5,5a,- 

6,11 ,1 2a-octahydro-3,5,1 0, 1 2, 1 2a-pcntahydroxy-6-mcthyI-1 -1 1 -dioxo-2-naphthaccncarboxamid; 

[4S-(4a!pha,12aa!pha)]-4-(Dimethylamino)-9-[[2-^^^ 

no]-1 ,4,4a,5,5a t 6, 1 1 ,1 2a-octahydro-3,5,1 0,1 2, 1 2a-pentahydroxy-6-methyl-1 : 1 1 -dioxo-2-naphthacencart>o- 
xamid; 

[4S-(4aIpha,12aaIpha)]-4-(Dimethylamino)-9-[[[4-(dim8thylamino)phenyl]-(2-propeny 

1 ,4,4a,5,5a,6,1 1 . 1 2a-cctahydro-3,5,1 0,1 2.1 2a-pentahydroxy-6-methyi-1 ,1 1 -dioxo-2-naphthacencarboxamid; 
[4S-(4aIpha,12aaIpha)]-9-[(D-PhonyIaIanyl)am^ ,12a-octahydro- 
3,5,1 0,1 2,1 2a-pentahydroxy-6-methyI-1 ,11-dioxo-2-naphthacencarboxamid; 
[4S-(4aIpha,12aaIpha)]-9-[(L-Pheny!aIanyI)a 

3,5 f 10 t 12 f 12a-pcntahydroxy-6-mcthyM,11-dIoxo-2-naphthaconcarboxamid; 
[4S-(4aIpha,12aaIpha)]-9-[(L-Tyrosinyl)amino]-4-(dimethyiamino)-1 ,4,4a,5,5a,6 T 11 ,12a-octahydro- 
3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacencarboxamid; 

[4S-(4aIpha,12aaIpha)]-9-[(L-(N,N-DimethyIphenyl-alanyl) amino]-4-(dimethyIamino)-1 ,4,4a,5,5a,6,1l ,12a- 
octahydro-3,5,10, 12,12a-pentahydroxy-6-methyM ,11-dioxo-2-naphthacencarboxamid; 
[4S-(4aIpha,12aaIpha)-9-[(L-Aspartyl)amino]-4-(dinnethy!amino)-1.4 4a 5 5a 6,11 ,12a-octahydro- 
3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 ,11 -diaxo-2-naphthacancarboxamid. 

Vcrbindung gcma3 Anspruch 2, 
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[4S-(4aIpha T 12aaIpha)]-S-[(BrcmacetyI)amino]^-(dimethy:3rr:no)-1 .4,4a.5,5a.3.12.l2a-octahydro- 
3,5.13,12,1 2a-pcntahydroxy-6~ r nathyI-l . 1 1 -diQXO-2-naphthaccncarboxa r n';d: 

;4S-(4aIpha,12aaIpha)I-94(ChJoracetyI)aminD]-4-(dimGthyIarr.:rc;-1 A4a l 5 1 5a l B.11.12a-octahydro- 
3 5.1Q.12.l2a-pentahydroxy-6-rriethyI-1.11-dIoxQ 

;4S-(4aIpha t 12aaIpha)]-9-[(3romacetyi)amino]-4-(dimethy!arr::nc]-1 ,4,4a,5,5a.6.1l 12a-cctahydro- 
3.5,1 0,12,1 2a-pentahydroxy-6-methyI-l . 1 1 "dioxO"2-naphthacencarboxam:d-monohydrobromid; 

r4S-(4aIpha,12aaIpha)]-9-[(BrQmacetyl)amino]-4-(d!methy!an?!ro)-1 .4.4a.5,5a.6.21.12a-octahydro- 
3.5.1 0 t 12.12a-pentahydroxy-6-methyI-1.11-dioxo-2-naphthacencarboxamld-monosuIfat; 

[4S-(4aIpha,12aaIpha)]~94(2-Brcm-1-oxopropyi)am;no;-4-(dimethy:amino)-1 4.4a b. 5a. 6.11 ,1 2a-octahy- 
dro-3,5,1Q t 12,12a-pcntehydroxy-6-mcthyM 

[4S-(4aIpha,12aaIpha)>9-[(2-Brom-2-methyM^ ,12a- 
octahydro-3.5. 10,12,1 2a-pentahydroxy-6-mathyI-1 ,11 -dioxo-2-naphthacencarboxarn:d-hydrobrornid: 

[4S-(4aIpha,12aaIpha)]-9-[(2-Bro!T-l-oxobutyI^ 
3,5,10, 1 2.1 2a-pentahydroxy-6-methyI-4. 1 1 -dioxo-2-naphthacencarboxamid-hydrobromid; 

[45-(4aIpha,12aalpha)]-9-[(2-Brom-1-oxopentyl)a™^ 
3,5,1 0,1 2, 1 2a-pontahydroxy-6-mcthyI-1 , 1 1 -dioxo-2-naphthacencarboxamid-hydrobromid; 

[4S-(4alpha,12aaIpha)]-9-[(2-Brom-2-methyl-1-oxo-butyI)amino]-4-(dimethyIami 
octahydro-3.5, 10. 12. 12a-pentahydroxy-6-methyI-1 ,l1-dioxo-2-naphthacencarboxamid-hydrobromid: 



Verbindung, welche eine ist von: 



[4S-(4a!pha,12aaIpha)]-9-[(2-Brom-3-hydroxy-1-oxopropyl) amino]-4-(dimethyIamino)-1 ,4,4a,5,5a,6 t 11 ,12a- 
octahydro-3,5,10, 12,12a-pentahydroxy-6-methyI-l ,11-dioxo-2-naphthacencarboxamidhydrobromid; 
[4S-(4alpha,1 2aaIpha)]-9-[(2-Brom-3-mercapto-l -oxopropyl) amino]-4-(dimothyIamino)-1 ; 4,4a ; 5.5a ; 6 : 1 1 , 
1 2a-octahydro-3 ! 5 ! 1 0, 12.1 2a-pentahydroxy-6-methyM ,11 -dioxo-2-naphthacencarboxamidhydrobromid; 
[7S-(7aipha,10aa!pha)]-4-[[9-(Aminocarbonyi)-7^ 

1 ,6,8,1 0a, 11 -pcntahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthaconyl]arrtino]-3-brom-4-oxobutansaurohydrobro- 
mid; 

[7S-(7a!pha,10aalpha)]-5-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a ( 6,6a 
2,6,8,1 Oa,11-pcntahydroxy-5-mcthyi-10,22-dioxo-2-naphthaconyl]amino]-4-brom 
bromid; 

[4S-(4alpha,12aa!pha)]-9-[(Bromphenylacetyl)amino]-4-^ ,4,4a,5,5a,6,1 1 ,12a-octahydro- 

3,5,1 0,1 2,1 2a-pcntahydroxy-6-mcthyl-1 ,11-dioxo-2-naphthaccncarboxamld-hydrobromid; 
[4S-(4aIpha,12aalpha)]-9-[[Brom(4-hydroxyphenyl)-acety^^^ ,4,43,5,58,6, 11, 12a- 

octahydro-3,5,1 0, 1 2,1 2a-pentahydroxy-6-methyl-1 ,11 -dioxo-2-naphthacencarboxamidhydrobromid; 
[4S-(4aIpha,12aaIpha)]-9-[[Brom(4-methoxyphenyI)acetyl]-amino]-4-(dimethyIam 
octahydro-3,5,10,12, 12a-pentahydroxy-6-methy!-1 ,11-dioxo-2-naphthacencarboxamid-hydrobromid; 
[4S-(4a!pha,12aaIpha)]-9-[[Brom[4-(trifIuormethyl)phenyI]-acetyl]amino]-4-(dim ,4,4a, 5,5a, 

6,11 ,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyI-1 ,11-dioxo-2-naphthacencarboxamid-hydrobro- 
mid; 

[4S-(4aIpha,12aaIpha)]-9-[[Brom[4-(dimcthyta^ 

6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyI-1 ,11-dioxo-2-naphthacencarboxamid-hydrobro- 
mid; oder 

[7S-(7alpha,10aalpha)]-N-[2-[[9-(Aminoc 

1 ,6,8, 1 0a,1 1 -pentahydroxy-5-methyl-1 0, 1 2-dioxo-2-naphthacenyl]amino]-2-oxoethyl]-carbaminsaure-1 ,1 -di- 
methylethylester. 

Verfahren zum Herstellen einer Verbindung oder ihres organischen und anorganischen Salzes oder Metallkom- 
plexes der Formel: 
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gema3 Anspruch 1 . welches umfasst: Umsetzen eines 9-[(HaIogenacyl)amino]-5-hydroxy-6-(substituierten)-6-de- 
oxytetracyclins oder sein organisches und anorganisches Salz Oder Metallkomplex der Forme!: 




gemaft Anspruch 2 mit einem Nucleophil der Formcl WH, worin W wie in Anspruch 1 definiert ist, in einem polaren- 
aprotischen Losungsmittel und in einer inerten Atmosphare. 

Verfahren zum Herstellcn eincr Verbindung oder ihres organischen und anorganischen Salzes oder Metallkom- 
plexes der Formel: 




gemaB Anspruch 2, welches umfasst: Umsetzen von 9-Amino-5-hydroxy-6-substituiertem-6-deoxytetracyclin oder 
soincs organischen und anorganischen Salzcs oder Metallkomplcxes der Formel: 
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I OHM 




OH 


0 


OH 0 


0 



mit einem geraden Oder verzweigten Halogenid der Forme! 

,1 0 



R 



worin Y, R, R 1 und R 2 wie in Anspruch 2 definiert sind und Q fur Halogen stent, ausgewahlt aus Brom, Chlor, lod 
und Fiuor. in einem incrtcn Losungsmittel in oincm polar-aprotischen Losungsmittel und in Gogonwart einer Base. 

10. Verfahren zum Herstellen einer Verbindung oder ihres organischen und anorganischen Salzes oder Metailkom- 
ploxcs der Formel: 




gcmaB Anspruch 1, welches umfasst: Umsetzen eines 9-Amino-5-hydroxy-6-substituiortcn-6-deoxytetracyciins 
oder seines organischen und anorganischen Salzes oder Metalikomplexes der Formel: 



OH o 



OH N(CH 3 > 2 . 

OH 




mit einem Saurcchlorid der Formel- 
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worin R, R 1 , R 2 und W wie in Anspruch 1 definiert sind und X ein Halogen darstel!!. ausgewahlt aus Brom, Chlor, 
lod und Fluor, In cincm incrtcn Losungsmittcl In cincm polarcn-aprctlschcn ^osungsmittcl und in Gcgonwart clncr 
Base. 

11. Pharmazcutischc Zusammcnsetzung, wclchc cine pharmakoiogisch wirksamc Menge cincr Vcrbindung gcma3 
Anspruch 1 in Verbindung mit einem pharmazeutisch annehmbaren Tragor umfasst. 

12. Vcrbindung gemaft cincm dcr Anspruchc 1 , 3, 4 odcr 5 zur Vcrwcndung als Mcdikamcnt. 

13. Verwendung einer Vcrbindung gemaB einem der Anspruche 1. 3. 4 odcr 5 bet der Herstellung eines Medikaments 
zum Bchandcin von baktericllcn Infektioncn in warmblutigcn Tlcrcn. 

Revendlcatlons 

1 . Compos6 do formulo : 




dans lequel : 

R est oc-CH 3 ; 

R 1 est cholsi parmi I'hydrogene ; un groupement alkyle cn (C^C^ Iin6airc ou ramlfi6 choisi parmi methyle, 
ethyle, propyle et butyle ; un groupement alkyle en (C,-C 4 ) lineaire ou ramifie substitue facuftativement avec 
un amino ; un groupement (heterocyclo)methyle ledit heterocycle etant choisi parmi imidazolyle et 3-indolyle ; 
un groupement cycIoaIkyl(cn C 5 -C 6 )mcthylc choisi parmi (cyciopcntyl)m6thylc ct (cyclohoxyl) mclhyle ; un 
groupement carboxamidoalkyle en (C 2 -C 4 ) choisi parmi carboxamidomethyle et carboxamidoethyle ; 
R 2 est choisi parmi I'hydrogene et un alkyle en (C-j-Cg) choisi parmi methyle et ethyle ; 
W est choisi parmi amino ; un amino monosubstitue par un alkyle on (C^ ~C 8 ) Iin6airc ou ramifi6, Ic groupement 
de substitution etant choisi parmi methyle, ethyle, n-propyle, 1 -methylethyle, n-butyle, 1-methy!propyIe, 2-me- 
thylpropyle, n-hexyle et n-octyle ; un amino monosubstitue par un cycloalkyle en (C 3 -C 6 ), le groupement de 
substitution 6tant choisi parmi cyclopropylc, cyclopcntyto ct cyclohoxyie ; un amino monosubstitu6 par un 
[cycloalkyle en C 4 -C 5 ]-aIkyle en (C r C 4 ), le groupement de substitution etant choisi parmi (cyclopropyi)methyle 
et (cyclopropyl)ethyle : un amino monosubstitue par un alcenyle en (C 3 -C 4 ), le groupement de substitution 
etant choisi parmi allyle et 3-butenyle ; un groupement araikyl(en C 7 -C 10 )-amino choisi parmi benzyle, 2-phe- 
nylethyle et 1-phenylethyle ; un alkyl(en C 2 -C 4 )-amino symetriquement disubstitue lineaire ou ramifie. le grou- 
pement de substitution etant choisi parmi dimethyle et dlethyle ; un alkyl(en C 3 )-amino non symetriquement 
disubstitue lineaire ou ramifie, !e groupement de substitution etant choisi parmi methyl(ethyle) ; un groupement 
azacyc!o alkyle cn (C 2 -C s ) choisi parmi pyrrolidinyle et pipcridinyle ; un groupement 1 -azaoxacycloalkyic choisi 
parm: morpholinylc: un groupement 1 -azaoxacycloalkyle substitu6 choisi parmi 2-aIkyI(cn C r C 3 )- 
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rrcrphclinylo : un groupemer! [1 n>d:azacyc:calky:e et [1 ,n]-tiiazacycloalky!e substituG choisi parm: piperazi- 
nylc, 2-alkyIicn C r C 5 ) pipcrazhylc, 4-aIky! (en C--C 3 )-pipcraziny;c. ct 2,5-aaza-5-r.cttyibbycIo[25.1]hcpt- 
2-ylGctIesd:asterec;someres Gterar.tiomeresdud.tgrcupernent[*! ,n]-diazacydoaIkyIe et[1.n>d:azacyc!oaIk- 
ylos-bstitun : un g'aupemnn: l-n7a: u :ncyacalkyleet 1-H7athiacyciQalky:esubst::uGChaIs; parmi thtomorpha- 
]iny!e ct 2-aikyI(er C«*C 3 )-thiomorphcIinyIe : un groupoment N-a/oiyle chois! parmi 1-im:dazoIyle : un grou- 
pGrr.ent (heterccycle)methy:arrino cho:si parmi 2- cu 3-th:enyImethyiarr.ino ct 2-, 3- on 4-pyr.dyimethy;amino ; 
un groupemGnt alkoxy(en C r C 4 )-carbonyIam!no substitue choisi parrrl methoxycarbonylamlno, ethoxycarbo- 
nylamino, el 1 .l-dlmuthyieLhoxycarbonylamino ; ou FT ct W pris conjointemcnt sont -CH 2 CH 2 CH 2 NH- ; ot les 
sels organiquos et incrgar.iques ou ies ccrr.piexes moiH.jques pharmaco:og:quement acceptables. 

Compose de formule : 




dans lequel : 



Y est choisi parmi du (CH 2 ) n X, n = 0-5, X est un halogenc choisi parmi bromo, chlore, fluor ot iodo ; en variante, 
X est un amino protege choisi parmi trifluoroacetylamino, a!koxy(en C 1 -C 4 )-carbony!amino [choisi parmi t- 
butoxycarbonylamino, methoxycarbonylamino, ethoxycarbonylamino, allyloxycarbonylamino et 1 ,1 ,1-trichlo- 
ro6thoxycarbonylamino], aryIalkoxy(cn C 7 -C 14 )-carbonylamino choisi parmi benzyioxycarbonyiamino, nap- 
thylmethoxycarbonylamino, 9-fIuorenyImethoxycarbonylamino, p-methoxybenzyloxycarbonylamino, et p-ni- 
trobenzyloxycarbonylamino, aryialkyl(en C 7 -C 23 )-amino [choisi parmi benzylamine, p-methoxybenzylamine, 
p-nitrobenzylamino, tritylamino ct 4-m6thoxytrityIaminc] ; 
R, R 1 et R 2 sont comme definis dans la revendication 1 . 



Compose selon la revendication 1 dans lequel lesdits sels inorganiques comprennent : 



chlorhydrique, bromhydrique, iodhydrique, phosphorique, nitrique ou sulfate ; 

lesdits sels organiques comprennent : acetate, benzoate, citrate, cysteine ou autre acide amine, fumarate, 
glycolate, maleate, succinate, tartrate, alkylsulfonate ou arylsulfonate ; 

ct lesdits complexes m6tal!iques comprennent : atuminiunrv calcium, for, magn6sium, manganfcse et sels com- 
plexes. 



Compos6solon la revendication 1, 

[4S-(4a!pha,12aa[pha)]-4-(dimethyIamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,5 l 1 0,12, 1 2a-pentahydroxy-6-me- 
thy!-9-[[(dimethylamino)acetyI]amino]-1 1 1 -dioxo-2-naphthacenecarboxamide : 

monochlorhydratc de [4S-(4alpha,12aaIpha)]-4-(dimethyiamino) -9-[[ (dim6thylamino) acetyl]amino]-1 ,4,4a,5,5a, 
6,11 ,12a-octahydro-3,5,10.12.12a-pentahydroxy-6-methyl-1 ,11-dioxo-2-naphthacenecarboxamide ; 
dichlorhydrate de [4S-(4alpha,1 2aalpha)]-4-(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,5,1 0,1 2,1 2a-pen- 
tahydroxy-6-m6thyl-1 ,11 -dioxo-9-[[(dim6thyIamino)-acctyl]amino]-2-naphthaccnccarboxamidc ; 
[7S(7aipha,10aaIpha)l-N-[9-(aminocartonyI)-7-(dimethyiamino)-5,5a,6,6a,7 t 10,10a,12-octahy 
1 1 -pentahydroxy-5-methyI-1 0,1 2-dioxo-2-naphthacenyi]-1 -pyrrolidineacetamide ; 
[7S-(7alpha,10aalpha)]-N-[9-(aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,6,8 
1 1 -pentahydroxy-5-methyl-1 0,1 2-dioxo-2-naphthacenyl]-1 -piperidineacetamide ; 

[4S- (4alpha, 12aaIpha)]-9-[[(butyIamino)acetyl]amino]-4-(dimethylamino)-1 4,4a,5,5a,6,11 ,12a-octahydro-3,5, 
10,12.12a-pentahydroxy-6-methyl-1,11*dioxo~2-naphthacenecarboxamide ; 

[4S-(4aIpha,12aalpha)]-4-(d:methy!amino)-9-[[(d:ethyIamino)acety;;amino]-1 ,4,4a,5.5a.6,11 ,12a-octahydro- 
3 5.10,12.12a-pcntahydroxy-6-mcthyl-1 11-dioxo-2-naphthac6nccarboxamidc ; 
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[4S-(4afpha, 1 2aalpha)]-4-(d;rr ethylamino)-1 ,4.4a.5.5a.6.1 1 .* 2a-octahydro-3.5.1 0 ? * 2,1 ?a-pentahydroxy-3~me- 
thyl-1 .11-dioxo-9-[[(1.l-d:rr<MhyI6thyI^^ ; 
7S-(7a!pha t 10aaipha)]-N49-(arrinccarb^^ 

1 1 -pentahydroxy-5 -m ethyl- 1 C,l 2-dioxo-2-naphthacenyl]-1 -morphollneacetamide ; 

dichiorhydrate de [4S-(4alpha,-!2aaipha)]-4-(dirrethyiamino)-1 ,4 t 4a I 5,5a ( 6,':i,i2a-octahydro-3 I 5 t 10,12,12a-pen- 
tahydroxy-6-methyI-l,ll-dioxo-94([(phenyImethyi)-arnino]acGtyi]ami ; 
dichiorhydrate de [4S-(4aIpha,12aaIpha)H-(d;methy^ 

tdhyUruxy-6-rnethyi-1,11-dioxo-9-[[[(2-th:enylmethy!) aminolacctyllaminoJ^-naphthacfeneGarboxHmide' 
dichiorhydrate de [4S-(4aIpha t 1 2aatpha)]-4-(d;me^hyIamino)-1 ,4,4a.5.5a.6, 11 ,1 2a-octahydro-3,5, 1 0,1 2,1 2a-pen- 
tahydroxy-6-m6thy!-9-[[[(2-m6thy:propy^ 

dichiorhydrate de [4S-(4aIpha t 12aaIpha)H-(dim6thylamino)-1 A4a,5,5a,6,11,12a-octahydro-3,5,10,12,12a-pGn- 
tahydroxy-6-methyi-1 ,11 -dioxo-9-[[[(2-pyridinyImethyl)-am:no;acetyl]amino]-1 ,11 -d:oxo-2-naphthacenecarboxa- 
m;dc : 

dichiorhydrate de [4S-(4aIpha,12aaipha)]-4-(dimethyiam^ 

12a-octahydro-3,5,10,12,12a-pentahydroxy-6-me^ ; 
[7S-(7aipha,10aalpha)]-N-[9-(aminocarbony^ 

11 -pentahydroxy-5 -methyl- 1 0,1 2-dioxo-2-naphthacenyi]-a-methyI-1 -pyrrolidinecarboxamide ; 

[4S- (4aipha. 12aaIpha)]-9-[[[(cyciopropyimethyl)amino]-acetyl]amino]-4-(dimethyIamino)-1 ,4,4a ,5 ,5a, 6, 11 ,12a- 

octahydro-3.5,10,12,12a-pcntahydroxy-6-m6thyI-1 t 11-dioxo-2-naphthaccnccarboxamidc ; 

sulfate de [4S-(4a!phaJ2aaIpha)]-9-(dimethyIam 

tahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1,11-dioxo-2-naphthacenecarboxamide ; 

dichiorhydrate de [4S-(4aipha,12aalpha)]-4-(dimethylamino) -9-[[(dimethylamino)-1-oxopropyi]amino]-1 ,4,4a, 
5. 5a, 6,1 1 .1 2a-octahydro-3.5.1 0. 12.1 2a-pentahydroxy-6-methyl-1 ,1 1 -dioxo-2-naphthacenecarboxamide ; 
monochlorhydrato do [4S-(4aipha,i2aalpha)]-4-(dim6thylami ,4,4a, 
5,5a,6,11 ; 12a-octahydro-3 ( 5,10 ! 12J2a-pentahydroxy-6-methyi-1,11-dioxo-2-naphthacenecarboxamide ; 
[4S-(4alpha,12aaipha)]-4-(dimethyianiino)-9-[[(dimethylamino) 
hydro-S.S.IO.^.^a-pentahydroxy-S-mothyl-l.ll-dioxo^-naphthacdnccarboxamide : 

[4S- (4alpha, 12aaipha)]-4-(dimethy!amino) -9-[[ (dimethyiamino)acetyI]amino]-1 ,4,4a,5,5a,6,11 ,12a-octahydro- 
3,5,1 0, 12, 12a-pentahydroxy-6-methyl-1 : 11-diox^ ; 
dichiorhydrate de[4S-(4aipha,12aalpha)]-9-(d^^ 

octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 .11 -dioxo-2-naphthacenecarboxamide ; 
[7S-(7a!pha,10aalpha)]-N-[9-(aminocato 

11-pentahydroxy-5-methyl-10,12-dioxo-2-naphtha^ ; 
[7S-(7a!pha,10aaIpha)]-N-|9-(aminoca^ 

11-pentahydroxy-5-m&hyl-10,12-dioxo-2-naphtha^ ; 
[7S-(7alpha,10aalpha)]-N-[9-(aminocarbony^^^ 

11-pentahydroxy-5-methyl-10,12-dioxo-2-napM ; 

[7S- (7aipha, 10aaipha)]-N-[9-(aminocarbonyl) -7- (dimethyiamino)-5,5a,6,6a,7,1 0,1 0a,12-octahydro-1 ,6,8,10a, 

11-pentahydroxy-5-methyi-10,12-dioxo-2-naphthacenyl]-4-methyl-1-piperazi ; 

[7S-(7aipha,10aalpha)]-N-[9-(aminocarbonyl^^^^ 

1 1 -pentahydroxy-5-m6thy!-1 0,1 2-dioxo-2-naphthac6nyl]-4-hydroxy-1 -pipcra7ineac6tarrtide ; 

t7S-(7a!pha,10aaipha)]-N-[9-(aminocarbonyl)-7-(dimethylanrjino)-1,4,4a,5,5a,6,11,12 

pentahydroxy-6-methyl-10,12-dioxo-2-naphthacenyl)-4-methoxy-a-methyl-1-piperazinecarb ; 

[7S-(7alpha,10aaipha)]-N-[9-(aminocarbonyl)-7-(dimethyiamino)-5,5a,6,6a,7,10,10a,12-oc^^ 

1 ,6.8, 1 0. 1 1 -pentahydroxy-5-m6thyl-1 0, 1 2-dioxo-2-naphthacenyi]-4-(aminomethyi)-a-methyI- 

1-piperazineacetamide ; 

[4S-(4a!pha,12aa!pha)]-4-(dimcthyla^ 

thyi-9-[[2-methyl-2-(methylami^^ ; 
[4S-(4aipha, 12aaipha)]-4-(dimethy!amino)-9-[I2- (dimethyiamino)-2-methyi-1-oxopropyi]amino]-1 ,4,4a,5,5a, 
6,11 1 1 2a-octahydro-3.5.1 0,12.1 2a-pontahydroxy-6-m6thyl- 1,11 -dioxo-2-naphthaccnecarboxamidc ; 
[4S-(4aIpha, 12aalpha)t-4-(dimethy!amino)-9-[I2- (dimethyiamino)-3,3-dimethy!-1-oxobutyI]amino]-1 ,4,43,5,5a, 
6.11 ,12a-octahydro-3,5.10 12.12a-pentahydroxy-6-methyi-1 ,11-dioxo-2-naphthacenecarboxamide ; 
[4S-(4aipha, 12aa[pha)]-4-(dimethylamino)-9-[[2-(ethyIamino)-2H7iethyl-1 -oxobutyl]amino]-1 ,4,4a,5,5a,6,11 ,12a- 
octahydro-3.5,10.12,12a-pentahydroxy-6-methyl-1 .11-dioxo-2-naphthacenecarboxamide ; 
[4S-(4aipha,12aa!pha)]-9-[(aminoacetyl)amino)]-4-(d:methyiamlno)-1 ^^a^^a.B.H.^a-octahydro- 
3.5.1O,12.12a-p0ntahydroxy-6-m9thyi-1.11-dioxo-2-naphthacenecarboxamide ; 

[4S-(4aIpha, 12aaIpha)]-9-I(L-proiinyl)amino]-4-(dimethyIarnino)-1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,5,1 0,12,1 2a- 
pontahydroxy-6-rncthyl-1 ,11-dioxo-2-naphthaccnccarboxarn:dc : 



48 



EP 0 618 190 B1 



:43-(4aIpha, 12aa!pha)]-9-[(L-lDUoyI)arrino]-4-Jd:methyIamino)-1 ,4.4a.5.Ba.B.r . , •?H-Qctahydro-3.5.* , 0. 4 :2. ,, Pa- 
p2".:ahydroxy-6-^^QthyI-l ,1 1 -dioxo-2-naphthaccnccarboxam:dc ; 

[48-(4alpha,12aaipha)]-9-[(L-tryptophany^^ 6.l1.l2a-cctahydrc- 
3.5.1Q.12.12a-pentahydroxy-6-rnethyI-1.1l-dIox^ : 
[4S-(4alpha, 12aa]pha)l-9-[(L-gIutamyI}aminoW 
pentahydroxy-6-m ethyl- 1 ,11-dioxo-2-naphthacenecarboxamide ; 

[4S-(4aIpha, 12aaipha)]-9-[(L-giutaminyl)am!no]-4-(d!methyiam!no)-1 4.4a 5.5a. 6 11 .IPa-octahydro-3.5,10,12, 
12a-pentahydroxy-6-methyI-1 .11-dioxo-2-naphthacenDcarboxamide : 
[4S~(4aIpha t 12aaipha)i-3-i(L-iysyl)amino]-4-(d:m^ 
pontahydroxy-6-m6thyI-1,11-dloxo-2-naphthac6nccarboxam!dc ; 

[4S-(4aIpha, 12aalpha)]-9-[[(L-J5-(cycIohexyI)aIanyI]amino]-4-(dimethyIamino)-1 ,4 4a.5.5a.6,11 ,12a-octahydro- 
3.5,10,12.1 2a-pentahydroxy-6-methyI-1 . 1 1 -dioxo-2-naphthacenecarboxanrde : 

[4S-(4aIpha,12aalpha)]-9-[L-(N-m6thyiIcucyI) amino]-4-(dim6thyIamino)-1 .4.43,5,53,6,1 1 ,12a-octahydro-3,5,1 0, 
1 2. 1 2a-pentahydroxy-6-methyI-1 . 1 1 -dioxo-2-naphthacenecarboxarnide. 



Compose qui est un des ; 



[4S-(4aIpha,1 2aaipha)]-4-(dimethyIamino)-1 ^ 

6-methyI-9-[[(mcthoxyamino)acctyl]amino]-1.11-dioxo-2-naphthaccnecarboxarTiido : 

[4S-(4aIpha, 1 2aalpha)]-4- (dimethylamino)-l ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,5,1 0 t 12,12a-pentahydroxy-6- 

methyI-1,11-dioxo-9-[|I(phenyim^ ; 

[7S-(7aIpha, 1 0aalpha)]-N-[9-(aminocarbonyI)-7-(dimethy!amino)-5,5a,6,7 t 1 0, 1 0a,1 2-octahydro-1 ,6,8, 1 0a, 

1 1 -pentahydroxy-5-m ethyl -1 0,1 2-dioxo-2-naphthacenyl]-4-ethyl-1 H-pyrazo!e-1 -acetamide ; 

[4S-(4aIpha, 12aaIpha)]-9-[[(cycIobutyIm6thylamino)-ac6tyi]amino]-4-(dim6thyIamin 

octahydro-3,5 , 10,12,1 2a-pentahydroxy-6-methyI-1 , 1 1 -dioxo-2-naphthacenecarboxamide ; 

[4S-(4aIpha,12aaIpha)]-94[(2-butenyIamino)acetyl]amino]-4-(dimethyIamino)-1 ,4,4a, 5,5a,6, 11 ,12a-octa- 

hydro-3,5, 10,1 2,1 2a-pentahydroxy-6-methyl-1,11-dioxo-2*naphthac6nocarboxamtde ; 

[4S-(4aIpha, 12aaIpha)]-4-(dimethyIamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,5,10,12,12a-pentahydroxy-6- 

methy!-9-[[(hydroxyamtno)acetyl]amino]-1 ,11 -dioxo-2-naphthacenecarboxamide ; 

[4S-(4aIpha,12aaipha)]-4-(dim6thyIamino)-1,4,4a,5,5a,6 t 11 ( 12a-octahydro-3,5,10,12,12 

6-methyM ,11-dioxo-9-[[[methyl (phenylmethyl)-amino]acetyl]amino]-2-naphthacenecarboxamide ; 

[7S-(7alpha, 1 0aaIpha)]-N-[9-(aminocarbonyl)-7-(dimethyIamino)-5,5a, 6,6a,7, 1 0, 1 0a, 1 2-octahydro- 

1 ,6,8,1 0a,1 1 -pentahydroxy-5-mcthyl-1 0,1 2-dioxo-2-naphthac6nyl]-6-mcthyl-2-azabicyclo[2.2.1]octanc- 

2-acetamide ; 

[7S-(7aIpha,10aaIpha)]-N-[9-(aminocarbony^ 

1 ,6,8,1 0a,11-pentahydroxy-5-methyl-10,12-dioxo-2^ ; 
[7S-(7alpha,10aaIpha)|-N-[9-(aminocarbonyl)^ 

1 ,6,8,10a, 11 -pentahydroxy-5-methyl-10,12-dioxo-2-naphthacenyl]-3-cyc!opropyItetrahydro-4H-thia7ine- 
4-acetamide ; 

[7S-(7alpha,10aa!pha)|-N-[9-(aminocarbo^ 

1 ,6,8,1 0a,11-pentahydroxy-5-m6thyl-10,12-dioxo-2-naphthac6nyi]-3-6thyl-1H-pyrrole-1-acetam ; 
[4S-(4a!pha,12aaIpha)]-4-(dimethyta^ 

6-methyl-9-[|(1 H-imidazol-2-yImethylamino)-acetyl]amino|-1 ,11 -dioxo-2-naphthacenecarboxamide ; 
[7S-(7aIpha, 1 0aalpha)]-N-[2-[[9- (aminocarbonyl) -7-(dim6thylamino)-5,5a,6,6a,7, 10,1 Oa,1 2-octahydro- 
1 ,6,8, 1 0a,21 -pentahydroxy-5-methyl-1 0, 1 2-dioxo-2-naphthacenyl]amino]-2-oxoethyl]alanine ; 
ester dtmethylique de I'acide [7S-(7aIpha,10aalpha)]-N-[2-[[9-(Aminocarbo^ 

7, 1 0,1 Oa,1 2-octahydro-1 ,6,8,108,11 -pcntahydroxy-5-m6thyl-1 0,1 2-dioxo-2-naphthaccnyl]amino]-2-oxo6thyl] 
carbamique ; 

[4S-(4a!pha,12aa!pha)]-4-(dimethylamino)-1 

6-methyI-9-[[[[(2-mcthy!cycIopropyl)oxy]amm^ ; 
[4S- (4alpha, 12aaIpha)]-9-[[[(bicyc:o[2.2.2]oct-2-yIoxy) amino]acetyliamino]-4- (d;methyIamino)-1 ,4,4a, 5,5a, 
6,11 ,12a-octahydro-3, 5,1 0,1 2,1 2a-pentahydroxy-6-methy 1-1 ,11 -dioxo-2-naphthacenecarboxamide ; 
[4S-(4alpha,12aaIpha)]-4-(dimethyiamino)-1 

6-methyI-9-[[[ (3-m6thyi-2-butenyl)amino]acetyl]-amino)-1 ,1 1 -diaxo-2-naphthacenecarboxamide ; 
[4S-(4aIpha, 1 2aaIpha)]-4-(dimethyIamino)-1 ,4,4 a, 5, 5a, 6, 11,1 2a~octahydro-3,5,1 0,12,1 2a-pentahydroxy- 
6-rr.ethyl-9-[[[(4-[(2-methyI-1 -oxopropyl)amino]-phenyl]amino]acetyl]amino]-1 . 1 1 -dioxo- 
2-raphthacenecarboxamide : 
[7S-(7aIpha,10aa!pha)]-N-[9-(aminocarbony»)-7-(d^ 
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1 .6.8.1Ca,l1-pentahydroxy-5-methyMQ,12<ii3x>2 ; 
[4S-(4afpha, 12aaipha)]-4- (dimSthylarrinoJ-l .4 4a 5.5a.6.ll f 12a-cctahydro-3,5,lC f 12,12a-pcrtahyd 
6-rret!:yI-9-I[2-;;(1-m&hyI-1^ 
2-raphthacenecarbexamIdo : 

[4S-(4alpha,12aalpha)]-9-[[2-(d;cyc!opropy;am -1, 4, 4a, 5, 5a, 

6,l"!,l2a-octahydro-3,5 f 10 T l2,l2a-pentahydroxy-S-methyM ,*1-dioxc-2-naphthace~ecarboxamide ; 
[7S-(7alpha,10aaipha)]-N-[9-(amInocarbor^^^^ 

l,6,8,10a,11-pentahydroxy-5-methyI-1 0.12-dioxo-2-naphthacBnyl]-tGtrahydro-a,2-dim6thy!-4H-1.4-thia^ine- 
4-acetamide ; 

ester 2-prop6nyl!quc do Facido [7S-(7aIpha,10aaIpha)H2-[[9-(arn:rxcafa^ 

6,7,1 0,10a,12-actahydro-1. 6.8, 10a,11-penlahydroxy-5-methyI-1 0,1 2-dioxo-2-naphthaceny;]amino]-2-oxo- 

I -methylethyl]-earbamique: 

[4S-(4a!pha, 12aa!pha)]-4-(dimfithyIamino)-1 .4.4a.5.5a.6.11,12a-octahydro-3,5 t 10 t 12,12a-pcp.tahydroxy- 
6-methyI-9-[[2-[[3-(methylsuIfonyI)phenyI]amino]-1 -oxopropyl]amino]-1 ,11 -dioxo- 
2-naphthacenecarboxamide ; 

bromhydrate de [4S-(4aIpha,1 2aaIpha)]-4-(dimcthyIamino)-1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,5,1 0,1 2,1 2a- 
penta hydroxy^- rrt ethyl -9-[[2-[ [3- (methy!cyc!obutyI)oxy]-amino]-1-oxobutyl]amino]-1 ,11-dioxo-2-naphthace- 
necarboxamide ; 

[4S-(4a!pha t 12aaIpha)]-9-[[2-[(1,1-dim^ 

5,5a,6,11 ,12a-octahydro-3,5,10,12,12a-pentahydro^ ; 
[7S-(7alpha,10aaIpha)]-N-[9-(amInocail3onyI)-7-(dlmethyIaminQ)-5,5a 
1,6,8,10a,11-pentahydroxy-5-methyi-10,12<lioxo-2-n^^ 
2-isoxazolidineacetamide ; 

[7S-(7aIpha, 1 0aaIpha)]-N-[9-(aminocarbonyl)-7-(dim6thyIamino)-5, 53,6,68,7, 1 0,10a, 1 2-octahydro- 
1,6,8,10a, 11 -penta-hydxoxy-5-methyI-10,12-dioxo-2-naphthacenyI]-a-ethyl-3-m 
4-acetamide ; 

[4S-(4aIpha, 1 2aaIpha)]-4-(dim6thyIamino)-9-[[2-(dim6thyIamino)-3-hydroxy-1 -oxopropyi]amino]-1 .4. 4a, 5, 
5a, 6,1 1 ,1 2a-octahydro-3,5,1 0,12,1 2a-pentahydroxy-6-methyl-1 ,1 1 -dioxo-2-naphthacenecarboxamide ; 
[7S-(7aIpha,10aaIpha)]-N-[9-(aminocarbonyl)-7-(dimethylamino)-5,5a 
1,6,8,10a,11-pentahydroxy-5-m6thy!-10^ 
le-1-acetamide ; 

[4S-(4aIpha, 12aalpha)]-9-[[2-(dimethyIamino)-3-mercapto-1 -oxopropyl]amino]-4-(dimethyIamino)-1 ,4,4a, 
5,5a,6,11 ,12a-octahydro-3,5, 10,1 2,1 2a-pcntahydroxy-6-methyl-1 ,11-dioxo-2-naphthac6nccarboxarnide ; 
(7S-(7aIpha,1 0aalpha)]-N-[9-(aminocarbonyl)-7-(dirnethy!amino)-5,5a, 6,7,1 0,1 0a,12-octahydro-1 ,6,8,10a, 

I I -pentahydroxy-5-methyI-1 0,1 2-djoxo-2-naphthacenyl]-a-(mercaptomethyI)-1 -piperazineacetamide ; 
acida [7S- (7alpha, 10aalpha)]-4-[[9- (aminocarbonyl) -7-(dimethy!amino)-5,5a,6,6a,7,10,10a,12~octahydro- 
1 ,6,8,10a,11-pentahydroxy-5-methyl-10,12-dioxo-2-naphthacenyl]amino]-3-(hexyI^ ; 
acide [7S-(7aIpha,1 0aa!pha)]-4-[[9-(aminocarbonyi)-7-(^^ 
1,6,8,10a,11-pentahydroxy-5-methyl-10^ 

1 ,2-isoxazine-2-propanoique ; 

acide [7S-(7a!pha,1 0aaIpha)]-4-[[9-(aminocarbonyl)-7-(dim6t^ 
1,6,8,10a,11-pentahydroxy-5-methyl-10,12-dioxo-2-naphthacenyl]amino>^^ 

4- oxobutanoique ; 

acide [7S-(7a!pha, 10aa!pha)]-5-[[9-(aminocarbonyI) -7-(dimcthylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 
1,6,8,10a,11-pentahydroxy-5-methyl-10,12-dioxo-2-naphthacenyI]amino]-4-(^^ 

5- oxopentanoique ; 

[4S-(4a!pha, 12aa!pha)]-4-(dim6thylamino)-9-[[2-(dim6thy!amino)-2-ph ,4,4a,5, 5a, 6,11 , 

1 2a-octahydro-3.5.1 0.1 2. 12a-pentahydroxy-6-methyl-1 ,11 -dtoxo-2-naphthacenecarboxamide ; 
[4S-(4a!pha,12aa!pha)]-9-[[(butylamino) (4-hydroxyphenyi)-acetyI]amino]-4-(dirnethylamino)-1 ,4,4a, 5,5a, 
6,11,1 2a-octahydro-3,5, 1 0,12,1 2a-pcntahydroxy-6-mcthyl-1 , 1 1 -dioxo-2-naphthacenccarboxamido ; 
[4S-(4alpha, 12aaIpha)]-4-(dimethyIamino)-9-[2-(dim^ 

6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-m^ ; 

[4S-(4aIpha, 12aaIpha)]-4-(dimethylamino)-9-[[2-(ethylmethyIarnino)-3-[4-(trifIuoro 

noJ-1 4.4a.5.5a.6.11 t 12a-octahydro-3 l 5JOJ2J2a-pentahydroxy-6-mithyl-1,11-dioxo- 

2-naphthacenecarboxamide ; 

[4S-(4aIpha, 12aaIpha)]-4-(dimethyIamino)-9-[[[4-^ 

1,4,4a,5,5a,6,11 ,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyI-'!,':i-dioxo- 
2-naphthacenccarboxamido : 
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[45-(4alpha, ^aa!pha)]-9-[(>pheryIa!any'Jarr;noM-;dirist w yi9rriino)--l 4.4Hi-.£a.S.i" ."!2a-cctahydro-3.5. 
lC.IS.lSa-pcrtahydrcxy-e-rrclhyi-l.lVdioxo-S-naphlhaccncaarbDxarridc ; 

[4S-(4alpha,^2aalpha)I-9-I(L^ 5.5a 5 i1.12a-cctahydro- 

a.S.IO.I^.Iga-pentahydrcxy-S-rrethyl-I^VdlQXO-S-naphthacRneca^bDxarride : 
5 [4S-(4a!pha, 12aalpha)>9-[(L-tyrosiny!)amino]-4-(dirnethyiamino)-1 4.4a 5,5a,6.11 .12a-octahydro-3,5,10,12, 

12a-pentahydroxy-6-rnethyi-1 ,11-dioxo-2-naphthacenecarboxam!de : 
[4S-(4a!pha.12aalpha)]-9-[(L-(N,N^ 

octahydro-S.S.IC.^.^a-pentahydroxy-S-methyM^ ; 
[4S- (4a!pha, 12aalpha)!-9-[{L-aspartyI) amino]-4- (dimethylamino)-l 4 4a,5,5a.6.l1 ,12a-octahydro-3,5 r 1 0. 
10 l2J2a-pcntahydroxy-6-m6thyI-1,11~dioxo-2-naphthac6nccarboxarnIdc. 

6. Compose selon la revenaication 2, 

[4S- (4alpha, 12aaIpha)]-9-[(bromoac6tyl)amino]-4-(d!mcthyIaminoV1 .4 T 4a.5,5a,6.11 ,12a-octahydro-3,5,10,12, 

12a-pentahydroxy-6-mathyI-1 .11-dioxo-2-naphthacenecarboxamide ; 
is monochlorhydrate de [4S-(4aIpha, 1 2aalpha)]-9-[(ch!oroacetyi) amino]-4-(dimethyIamino)-1 ,4,4a,5, 5a, 6. 11 , 1 2a- 

octahydro-3,5,10,12,12a-pcntahydroxy-6-mcthyi-1 t t1-dioxo-2-naphthaccnccarboxam;dc ; 

monobromhydrate de [4S-(4alpha,12aa'pha)l-9-[(bromoacetyI) amino]-4-(dimethyIamino)-1 ,4,4a,5,5a,6,11 ,12a- 

octahydro-3,5. 1 0,1 2.1 2a-pentahydroxy-6-methyI-1 . 1 1 -dioxo-2-naphthacenecarboxam!de ; 

monosuifatc dc [4S-(4alpha,12aaIpha)]-9-[(bromoacctyl)-amino]-4-(dimcthyIamino)-1 ,4,4a,5,5a,6,11 ,12a-octa- 
20 hydro-3,5,1 0,12,1 2a-pentahydroxy-6-methyI-1 , 1 1 -dioxo-2-naphthacenecarboxamide ; 

monobromhydrate de [4S-(4alpha,12aaIpha)]-9-[(2-bromo-1-oxopropyI)amino]-4-(dimethylamino)-1 ,4,4a,5, 5a, 

6,11,12a-octahydro-3,5,10 t 12 ; 12a-pentahydroxy-5-methyl-1,11-dioxo-2-naphthacenecar^ ; 

bromhydrate de [4S-(4a!pha ? 12aa!pha)]-9-[(2-bromo-2-methyI-1-oxopropyl)amino]-4-(dimethy]amino)-1 ,4,4a, 

5,5a,6,1t12a-octahydro-3.5 r 10.t2.12a-pontahydroxy-6-m6tt^^ ; 
25 bromhydrate de [4S-(4aIpha,12aalpha)]-9-[(2-bromo-1-oxobutyl) amino]-4- (dimethylamino)-l ,4,4a, 5, 5a, 6, 11, 

1 2a-octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methyl-1 , 11 -dioxo-2-naphthacenecarboxamide ; 

bromhydrate dc [4S-(4aIpha,12aalpha)]-9-[(2-bromo-1-oxopcntyl) amino]-4-(dimethylamino)-1,4,4a,5, 5a, 6, 11, 

1 2a-octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methy!-1 , 1 1 -dioxo-2-naphthacenecarboxamide ; 

bromhydrate de [4S-(4aIpha.12aalpha)]-9-[(2-bromo-2-methyI-1-oxobutyl)aminoH-(dimethy!amino)-1 ,4 f 4a,5,5a, 
30 6,11, 12a-octahydro-3,5, 10,12 ,12a-pentahydroxy-6-m6thy!-1,11-dioxo-2-naphthac6ne-carboxamide .; 

7. Compose qui est un des : 

bromhydrate de [4S-(4aIpha,12aalpha)]-9-[(2-bromo-3-hydroxy-1-oxopropyl)aminol-4-(dimethylamino)- 
35 l,4,4a,5 t 5a,6 f 11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1,11-dioxo-2-naphthacene- 
carboxamide ; 

bromhydrate de [4S-(4a!pha,12aaIpha)]-9-[(2-bromo-3-mercapto-1-oxopropyl)amino]-4-(dimethylamino)- 
1,4,4a,5,5a,6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methy!-1,11-dioxo-2-naphthacene- 
carboxamide ; 

40 bromhydrate d'acide [7S-(7a!pha, 10aa!pha)]-4-[[9-(aminocarbonyl)-7-(dimethyIamino)-5,5a,6,6a,7, 10,10a, 

1 2-octahydro-1 ,6,8, 1 0a, 1 1 -pcntahydroxy-5-m6thyi-1 0,1 2-dioxo-2-naphthaccnyl]amino]-3-bromo- 
4-oxobutanoi'que ; 

bromhydrate d'acide [7S-(7a!pha, 10aa!pha)]-5-[|9-(aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a, 7, 10,10a, 
1 2-octahydro-1 ,6,8,108.11 -pcntahydroxy-5-m6thyl-1 0, 1 2-dioxo-2-naphthac6nyl]amino]-4-bromo- 

45 5-oxopentanoique ; 

bromohydrate de [4S-(4alpha,12aalpha)]-9-[(bromophenylacetyl) amino]-4- (dimethylamino)-l . 4, 4a, 5, 5a, 
6 f 11,12a-octahydro-3,5,10,12,12a-pcntahydroxy-6-m6thyl-1,11-dioxo-2-naphthac6nccarboxamidc ; 
bromohydrate de [4S-(4a!pha,12aaIpha)]-9-[[(bromo(4-hydroxyphenyl)acetyl]amino]-4-(dimethyIamino)- 
1 ( 4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,5,1 0,1 2,1 2a-pentahydroxy-6-methy!-1 ,11 -dioxo- 

50 2-naphthacfcnccarboxamidc ; 

bromohydrate de [4S-(4aIpha, 1 2aaIpha)]-9-[[(bromo(4-methoxyphenyI)acetyllamtno]-4-(d;methyIamino)- 
1,4,4a,5,5a,6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1,11-dioxo- 
2-naphthacenecarboxamide ; 

bromohydrate de [4S-(4aIpha, 12aalpha)]-9-[[(bromo[4-(trifIiJoromethyl)phenylIacetyl]amino]-4-(dimethyIami- 
55 no)-1,4,4a,5,5a,6,11 12a-octahydro-3.5.10,12 12a-pentahydroxy-6-methyi-t ,11-dIoxo- 

2-naphthacenecarboxamide ; 

bromohydrate de[4S-(4a!pha.12aa:pha) ]-9-[[ (bromo[4-dimethylam:no)phenyiIacctyi;amino]-4-(dim6thyIami- 
ro)-1. 4,4a, 5,5a 6,11 12a-octahydro-3.5 10 12 12a-pcntahydroxy-6-mc!hyl-1 ,11-dioxo-2-naphthaccnccar- 
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boxamide: ou ester "! ,1-dirnethy:ethyliquo de i'acido 

[7S-{7aIpha/0aaIpha)I-N-;2-[[8-(arrInocarbonyl)-7-(dlmcthyI-am 

I.e.B.IGa.ll-pentahydroxy^-meth^^^ 

Precede de production d'un compose, ou de son sel organique et inorganique cu de son complexe metallique, do 
formula : 




se!on !a revendication 1, qui comprend la reaction d'une 9-[(haIoacyI)amido]-5-hydroxy-6-(substitue)-6-desoxyte- 
tracycline, ou son sel organique et inorganique ou son complexe metallique, de formule : 




selon la revendication 2, avec un nucleophile de formule WH, dans laquelle W est defini comme dans la revendi- 
cation 1 , dans un solvent polaire-aprotique et dans une atmosphere inerte. 

Procede de production d'un compose, ou on sel organique et inorganique ou son complexe metallique, de formule : 




selon (a revendication 2, qui comprend la reaction d'une 9-amino-5-hydroxy-6-substitue-6-desoxytetracycIine, ou 
son sel organique et inorganique ou son complexe metallique, de formule : 
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avec un halogenure d'haloacyle lin^aire ou ramifie de formule : 

p t 0 



dans laqucllc Y, R, R 1 et R 2 sont commo d6finis dans la rcvcndication 2 ct Q est un halogeno choisi parmi !o 
brome, le chlore, I'iode et le fluor, dans un soivant inerte dans un soivant polaire-aprotique et en presence d'une 
base. 

10. Procede de production d'un compose, ou son sel organique et inorganique ou son complexe metallique, de 
formule : 




selon ta revendication 1, qui comprend la reaction d'une 9-amino-5-hydroxy-6-substitue-6-desoxytetracycltne f ou 
son scl organique et inorganique ou son complexe m6ta!Iique, de formule : 
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avee un chloruro tfac:ee tie fermule : 



D 1 0 

dans laquelie R, R 1 , R 2 et W sont comme definis dans la revendication 1 et X est un halogene choisi parmi ie 
brome, le chlore, Hode et ie fluor, dans un solvant inerte dans un solvant polaire-aprotique et en presence d'une 
base. 

11. Composition pharmaceutique de matiere comprenant une quantite pharmacologiquement eff:cace d'un compose 
scion la revendication 1 en association avee un support pharmaccutiqucmcnt acceptable. 

12. Compose selon Pune quelconque des revendications 1 . 3, 4 ou 5 pour ['utilisation comme medicament. 

13. Utilisation d'un compose selon I'une quelconque des revendications 1, 3, 4 ou 5 dans la fabrication d'un medica- 
ment pour le traitement des infections bacteriennes che7 les anlmaux a sang chaud. 
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